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The plates of this Decade were engraved a year ago, but the 
pressure of other duties compelled Mr. Salter, the late Palaeontologist 
of the Geological Survey, to postpone the descriptions. That 
gentleman has now completed the work at my request, he being 
at present engaged on a Monograph of all the British Trilobites for 
the Palaeontographical Society. 

Following our usual plan, those genera only have been illustrated 
which are rich in material for the engraver, or those which, though 
less perfect, are so rare and interesting as to render it desirable to 
publish them, even from fragmentary materials. The genus Oleiius, 
characteristic of the lowest Silurian rocks of all the northern 
parts of Europe, is an instance in point. All the British species^ 
save one or two, are fragmentary, but these fragments illustrate 
several of the important sub-genera into which this genus of the 
primordial Silurian of Barrande is divisible ; hence a second plate 
of it is given. uEglina, pi. IV., is another case of the same kind. 
The genus was previously illustrated in Decade 7, from imperfect 
pieces of the head and body. We now possess the entire form of 
this genus, which is eminently Lower Silurian in its range. 

The genera Stygina, Scdteria, THmerocephaliLay Angelina, 

AgnostuSy and Stauroceph(ffhi8 have not before been illustrated in 

the Decades. Asaphus^ before given in Decade 2 as to one of its 

sub-generic groups, now presents us with a British type of the 

sub-genus Isotelua^ which is so common in America, but rare in 

Europe. Lastly, a fresh discovery, by the author of this Decade, of 

a gigantic Paradoxidea in the Lingula flags of Pembrokeshire, has 

made it possible to figure this characteristic genus from perfect 

materials. 

Roderick I. Murchison, 

Diredor-Genei^al, 
Geological Survey Office, 

28, Jermyn Street, London, 

November 1864. 
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Note. 

The reader must understand that the numerous references to 
Memoirs Geol. Survey, vol. iii. (ined.) throughout this Decade apply 
to the forthcoming Memoir on the " Geology of North Wales/' by 
Professor Ramsay ; with an Appendix on the Fossils by Mr. J. W 
Salter. 
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BRITISH FOSSILS. 



Decade XL Plate L Figs. 1—5. 

AOffOSTUS PEINCEPS, 

[Genns AGXOSTUS. Broxgniabt. (Sab-kingdom Articnlata. Clan Cnutacea. 
Order Trilobita. Family Agnostidic.) Minute trilobites, vith caudal and cephalic 
shields nearly equal. No eyes, no fiicial suture. Two body rings. — Ranges from 
lingnla flags to Caradoc rocks.] 

Diagnosis. A. latusy 7 Uneas longuSy scutis rotundato-quadratiSy 
<id limbum rugoso-radiatis. Glabella suhconicay tuberculo centrali anticOy 
sulcis duobus transversis, lobis basalibus magnis instructa; sulcoque 
verticali ad marginem ducio. Annuli corporis valde nodosi, Cauda 
axe magno rotundato, fere per Mum caudte extenso ; margine edentulo. 

Synonyms. A. pisiformisy Salter (1859), in Siluria^ pp. 45, 53, foss. 4 
and 9 ; A, princeps, id., * Memoirs Geol. Survey, vol. iii. (ined.), pi. 5. 

Certainly the lowest and most rudimentary form of Trilobite, 
and greatly resembling in some respects the young stages of higher 
groups. But AgnosttLS shows at once its mature character in the 
possession of a large caudal shield, well developed, and generally 
quite as large as the head. The surface is sometimes much orna- 
mented, especially the border, and the lobes are often well marked 
out both in the cephalic and caudal portions. The leading character 
of tlie Trilobite family, the facial suture, is altogether absent, and 
there are no eyes in any of the species. 

When Brongniart described this fossil for the first time, he 
evidently could not tell what to make of it. To describe the head 
and tail as distinct animals was natural enough, but when he 
turned the hinder part of the head forwards, and suggested that 
the basal lobes of the glabella might be eyes, and the forehead lobe 
the abdomen, &c., one feels that he was justified in saying, " On ne 
aaU d quelle clasae dea rignea organiguea le rapporter'* Beyrich 
first gave the entire form in his treatise, *' Ueber einige Bohmische 
Trilobiten,'' 1845. 

* The reader must understand that the numerous references to Memoirs Geol. Survey, 
ToL iii. (ined.) throughout this Decade apply to the forthcoming Memoir on the 
" Geology of North Wales," by Professor Ramsay ; with an Appendix on the Fossils by 
Mr. J. W. Salter. 
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It is instructive to find this, the most rudimentary form, asso- 
ciated with other genera in which all the charactei's of the group 
are fully developed, in the same primordial zone. But it is to be 
noted, that either by excessive reduction, as in Agnostu^, or exces- 
sive multiplication of segments, as in ParadoxideSy the genera at 
this early period exhibit a defective organization as compared with 
those of later formations. There is no sort of equality between an 
Agno8tu8 or Olemis and a Phacops or Phillipsia. 

The figures we give of A. princeps possess more tlian an usual 
interest, for they represent some of the oldest fossils known in N.Wales 
which occur in the lower part of the " Lingula flags," considerably 
below the characteristic Lingular of the formation. They are in 
countless numbers in the black slates near the waterfall of Felyn 
Rhyd, near Maentwrog, and are there associated with a new Olenua, 
and with rare specimens of Lingula, That they are characteristic 
of the formation is evident from the fact that with the reappear- 
ance of black earthy slate in the upper division of the formation, 
the Agno8tu8 reappears also in abundance, and our figure 3 is from 
that part of the series. In S. Wales other and new genera accom- 
pany the Agywstus in the lowest portions of the deposit. 

Description. — Not half an inch long, though frequently elon- 
gated by pressure beyond that length. The general form of the 
head and tail is about two-thirds of a broad oval, truncated next 
the thorax, pretty regularly convex, and strongly trilobed; the 
thorax joints do not together occupy one-third the length of the 
head, and are narrower than its width. 

The head is a little longer than broad, smooth, with a narrow 
distinct border. The glabella about as wide as the cheeks below, 
but tapering forwards ; and divided, at more than two-thirds its 
height, by a transverse furrow which separates it into two parts, 
the lower oblong oval smooth, without lateral indentations, and 
the upper a spherical-triangular lobe, from the end of which a 
dividing line runs forward to the margin. A conspicuous pair of 
triangular lobes lie at the base of the glabella, in part subtending 
the convex checks, which are narrow below, broadest above, but 
narrower again in front, where they are separated by the dividing 

line. 

Thorax of two nodose joints, the anterior largest. Each is 
strongly trilobate ; the pleurae convex, and with a strong groove 
toward the tips, making them appear notched (fig. 1 a). The axis 
too is trilobate, the central lobe very prominent, and strongly dis- 
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tinguisbed from the lateral and more forward portions ; these are 
obliquely ovate, — ^the centre lobe is pyramidal. 

Tail nearly of the same shape as the head ; the margin furnished, 
toward its hinder edge on each side, with a prominent tooth. The 
axis is very broad and convex, somewhat clavate, and reaching 
nearly to the margin, a space the width of the latter being left 
between ; it is of greater breadth than the sides (even including 
the narrow margin). The front pair of lobes are distinct, rounded- 
triangular, and their own diameter apart ; the second pair (fig. 3, 4) 
occupy a less width, are not very distinctly circumscribed, and are 
divided from the large terminal lobe by a faint transverse furrow. 
The tubercle on the intermediate pair is prominent but short ; it 
scarcely invades the terminal lobe, and is of nearly the same shape 
in all our specimens, however distorted. 

Variations. — Our larger specimens fig. 1, 4, (fig. 5 is magnified) 
from the lowest and upper Lingula Flags have the axis of the tail 
rather longer and somewhat more pointed than in fig. 3, but this may 
be entirely due to elongation from pressure. The terminal lobe of 
the glabella too is shorter in proportion in the former, but there 
seems to be no other real difference. The rugose veins which 
ornament the limb are always conspicuous in well-preserved speci- 
mens, but are much obliterated iA less perfect ones, as our figures 
will show. 

Affinities, — Compared with Angelinas incorrect figures of A, pisi- 
formis and A. planioauda (I have Swedish specimens of those 
species before me), A. princeps has the axis of the tail (though 
Angelinas figures have it too short) decidedly longer, and reaching 
so far as to leave a space, between it and the margin, of only the 
breadth of the latter ; and the tubercle, which Angelin represents 
as elongated and reaching far down the middle of the axis in his 
A, planicauda, is very short and prominent in om' species. In 
both these respects they agree better with Swedish specimens of 
A, pisiformis than with Angelin's figure ; and if it were not for 
the longer glabella and tail axis, the larger size and the decided 
radiation of the limb in our fossil, we should have united ours with 
the well-known Scandinavian form. Our second variety j3 is more 
like it than the first and more ornamented one, a. 

In size Agnostus pHnceps nearly rivals the largest of the 
Swedish forms, A. reticidatus and A. aculeatus, Angelin, pL 6, 
fig. 10, 11. These, however, show a strong reticulation of the 
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sur&ce, instead of the more or less ikint radiations of the British 
fossil. And A, eocsculptiia (fig. 8), which is still more like ours, has 
no posterior spines, and a very short glabella. 

We may notice two distinct varieties, possibly species. 

1. A, prhwepa, a. ornatus, — glabelldfere trilobd antice obtusd, 

limbo radiato-sculjyto, pL 1, figs. 4, 5. 

2. A. pynnceps, jS. rudis, — glabelld bilobd, antici acutiori, 

li/mho vix radiato, pi. 1, figs. 1, 2, 3. 

British Localiti^ mid Oeologiccd Pofntioii, — Var. a. Lower and 
Upper Lingula Flags, figs. 4, 5, fi-om Carreg Wen, near Borth, 
Portmadoc. Var. /3. Lower Lingula Flags, figs. 1, 2, Pen-y-foel, a 
hill close to the Waterfall, Maentwrog, N. Wales (in great abundance). 
Upper Lingula Flags, fig. 3, Penmorfa Church, near Tremadoc. 
The species is also found in the Upper Lingula Flags (Black 
Shales) qf Whiteleaved Oak, Malvern, where it was first collected 
by the late Mr. Hugh Strickland. Upper Tremadoc Slate, Port- 
madoc. Lower Llandeilo, St. David's Head, rare. 

If I were disposed to divide the genus, as Corda and McCoy 
have done, the Agnoatus tardus, Beyr., A, glabratus, Aug., and 
A. trinodus, Salter, would form a separate group. I prefer to 
regard them as forming a sub-genus only, Tri/aodus^ while the 
species with transverse lobes to the glabella and caudal axis may 
stand as Agnostus proper, and Condylopyge, Corda. Lastly, the 
smooth forms with all but undivided caudal and cephalic shields (A, 
integer, Bey rich. A, glandifarmis, Angelin), Sic, would form a 
fourth division, Phcdacroma, Corda, as follows : 

Section 1. Condylopyge, Corda. — Glabella distinct and lobed, the 

forehead lobe wider than, or as wide as, the pos- 
terior ones. Ex. A. Rex, Barrande ; A. McCoyii, 
A. Morea, Salter, &c. 

Section 2. Agiwstus, Brongn. — Glabella distinctly lobed, the 

forehead lobe narrower. Ex. A, pisiformis, Brong., 
A. princeps. Salt. 

Sections. Trinodus, McCoy, — Glabella not lobed. 'Eil A. tardus, 

Barr., A, trinodus, Salter, &c. 

Section 4. Phalacrovia, Corda ? — Glabella or caudal axis scarcely 

marked out at all. Ex. A. integer, Beyr, English 
examples doubtful. 
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The foregoisg Species belongs to Section 2. — Agnostus proper. 

[AGN03TUS PisiFORMis, Linn. 

I subjoin a description of the Swedish species, as it is necessary 
to show in what respects this long-known primordial species differs 
from the preceding, and also from the A. McCoyii, under which 
name I have designated the species common in the Llandeilo flags 
of Britain^ and which was formerly published in the Silurian 
System as A, pidfomiis. 

Stnonyms. Entomostracites paradoxus and E, pisiformisy Linn., Iter 
Scan. 122 ; Syst. Naturae, ed. 16, toI. iii. 160 ; E, pm/ormis, Wahl. ; 
Agnostus pisiformiSy Brongn. (1822), Crust. Foss. pi. 4, fig. 4 ; Angelin, 
(1852), Pal. Suec. t. 6, fig. 7 {A. planicaudoy ib. t. 6, tig. 9, variety). 

Diagnosis. A, elongatusy 5 lineas longuSy valde trilobus, capite et 
pygidio ovali-truncatisy IcBvihus, Glabella longiconica, in duas partes^ 
anticam trigonam parvam, posticam oblongaiUf divisa, Cauda axi magnOy 
longOy lobatOy apice obtuso ; marginibus angustis brevideniatis. Locality. 
^^lAngnla flags of Sweden. 

Comparing, then, the Swedish figure with that given of our next 
species, it will be seen that the general shape of A. piaiformis is 
much longer, and the glabella narrower and more pointed; its 
upper lobe, instead of being larger than the lower, is much smaller, 
and from its apex a longitudinal furrow runs to the front margin. 
In these respects it agrees with our A, princepSy as before said, but 
differs from the Llandeilo fossil A. McCoyii, 

There are also considerable differences in the caudal shield^ as 
"will be seen by referring to the following figures.] 



Section 1. — Condylopyge. 

agnostus ma0007ii. 

Plate L Figs. 6, 7. 

DiAGNbsis. A, oblongusy depressus, capite pygidioque rotundatiSy et 
ad thoracem contractis. Glabella oblonga, antice vix incrassata, in duas 
partes sub-aqualeSy posticam circularemy anticam lunatam, sulco curvo 
divisa. Limbu^ undique cequaliSy lineis impressis radiatis scepe notatusy 
margine angusto. Cauda capiti simillimay sed axi clavato breviy lobo 
terminali majori semiellipticOy mediano transverso brevituberculaiOf lobis 
antieis prominulis. Mar go distinctusy brevidentatus. 

Synonyms. A. pisiformis? Murch. (1837), Sil. Syst. pi. 25, fig. 6 
(fig. 4 in text), not of Brongniart ; Diplorrhina triplicatay McCoy 

11 A 3 
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(1851), Pal. Fobs. Woodw. Mus. pi. 1 E., fig. 11 [not of Corda] ; Agn. 
McCoi/ii, Salter (1854), in Morris's Catnl. Brit. Foss., 2nd ed.; id., Mem. 
Geol. Surv., toI. 3 (ined.), pi. 13, fig. 8. 

A very frequent fossil in the black Llandeilo flags of Builth, in 
Radnorshire, but, as far as I know, not found elsewhere. It 
accompanies the Ogygia Bucldi and Amipyx nudus, figured in a 
former decade, and seems, like many others of the genus, to have 
delighted in a habitat of black carbonaceous mud, now converted 
into shale. 

r 

Description, — A minute species, never half an inch long, even 
when head and tail are taken together (the body rings have not 
yet been found). The head is rounded, not oblong, forming about 
two-thirds of a circle, the base being contracted where it joins the 
thorax. The tail is nearly of the same shape, a little more oblong. 
In both the convex limb is nearly equal all round, and the glabella 
and caudal axis are short and obtuse. The outer marginal rim is 
narrow but prominent all round, and the two short marginal teeth 
are placed far back on the x^audal border. 

The general shape thus given, we may notice a few details. The 
glabella in front is remarkably broad and obtuse, always as broad, 
and sometimes (fig. 7) broader than in the hinder moiety. A curved 
depressed line separates the front portion from the hinder lobe, and 
the two portions are about equal in length. The basal lobes are 
small and inconspicuous. 

The limb is gently convex, and slopes equally on all sides away 
from the central lobe, from which a sharp furrow separates it all 
round ; one or two faint depressed radiating lines occur on the 
limb. The margin is strong and continuous, but narrowest poste^ 
riorly, where it ends on each side with a projecting tubercle or 
minute spine. The sinall basal or neck-lobes are transverse. 

Body rings unknown. (They might surely be found at Builth by 
collectors.) Tail of the same shape as the head, broadest posteriorly, 
margined all round distinctly, and with a pair of spines which occur 
on the sides, so far back as to be on a level with the hinder margin. 
The axis Ls short and obtuse, not reaching much above halfway down 
the tail, and leaving a broad equal limb. The axis is divided very 
unequally by a transverse line into an upper and a lower lobe, at 
the junction of which is the prominent tubercle characteristic of the 
genus. The Igwer or terminal lobe of the axis is as broad as long, 
the upper lobe twice as broad as long ; a pair of minute lateral 
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tmnsverse lobes at the margin of the axis lie above this, one on 
each side. 

Locality and Geological Position, — Upper Llandeilo Flags. 
Builth, Badnorshire ; Llandeilo, Caermarthenshire ; Marrington, 
Wilmington, and Shelve, Shropshire. 



AGNGSTUS MOSEA. 

Plate I. Fig. 13. 

Diagnosis. A, minora capite radiate^ radiis profundis bifidis, Gla- 
bella angusta subclavata, 

Descriptioiu — A small species, and the only one detected by 
Mr. Lightbody and myself in the black shales west of the Stiper 
stones. 

It is remarkable for the strong radii on the limb, which are 
bisected halfway out by intermediate furrows. About seven of 
these principal i-adii occur on either side. The glabella is narrow 
and rather short, somewhat clavate, the sides constricted below 
the upper third, where the transverse furrow occurs. The basal 
triangular lobes are of rather large size. 

Named after the Rev. J. More, of Linley Hall, under whose 
hospitable guidance it was foimd in the following — 

Locality and Geological Position, — Lower Llandeilo (Arenig 
group) of Cefn Gwynlle, W. of the Stiper Stones, Linley, Shropshire. 



Section 3. — Trinodus, McCoy. 

A. LIMBATUS. 

Stnontms. a, trinodus, Mem. G^ol. Survey, vol. ii. pt. 1, pi. 8, ^g. 11 
(not figs. 12, 13, which belong to A. trinodus proper), A. limbatus, 
Salter, Mem. Geol. Surv., vol. iii. (ined.) p. 41. 

I only introduce the references to this imperfect fossil to com- 
plete our account, and induce collectors to pay attention to a rare 
form. 

Locality and Geological Position, — Caradoo, Wexford. (Survey 
Coll.) 
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AONOSTUS TSIN0DU3. 

Plate I. Figs. 8—10. 

Diagnosis. A. brevisj semiuncialis. Caput suborbiculare, glabella 
convexoy nee ultra ^ capitis extensa^ Integra; limbo convexo, Cauda 
transversa, convexa ; axi minuto co?iico, vix dimidium caudcB cfficiente ; 
utrinque biloba, tuberculogue mag?w. Limbus posticus convexus, a margine 
bispinoso et ab axe profunde sejunctus. 

Synonyms. Trinodus agfiosfiformis, McCoy, Sil. Foss. L'el., pi. 4, 
fig. 3 ; in Pal. Foss. Woodw. Mus., t. 1 E., figs. 12, 13 (not fig. 11) j T. 
tardus, ib., fig. 9 [^4. glabratus, Angclin, Pal, Suec, t. 6, fig. 5]. 

The original figure in the Memoirs of the Survey was not quite 
satisfactory, for the tail segment (from decomposing limestone near 
Haverfordwest) had lost its axis furrows and its marginal spines. 
It is replaced by better specimens in our Museum from Ayrshire. 
The head has been found more abundantly than the pygidium, and 
is at once distinguished from all other British published forms 
(except the kindred species, A. limhatus) by the simplicity of its 
glabella, in which, and many other points, the species closely re- 
sembles A, tardus, Barrande. 

There was a wrong reference in my first description of this 
species, for I quoted Professor McCoy s synonym for the A, lim- 
hatus next described, regarding both as varieties of the A, trinodus, 
and giving the present one the varietal name, /3. canvexus, McCoy 
corrected this error in the Cambridge work, where he again 
figured two imperfect heads of the species. I hope now to have 
remedied all our deficiencies by these excellent specimens, chiefly 
obtained by Professor Wyville Thomson from Ayrshire. 

Description. — A small species, not above five lines long and 
three lines broad, very cofivex for the genus. The head and tail 
rounded, with a narrow equal border all roimd, very distinct and 
separated by a sharp sulcus. In the head the limb is equal in 
breadth in front and on the sides, separated by a sharp line from 
the short parabolic glabella, which has no lobes or ftirrows of any 
kind. It is a little constricted about the middle, and is rounded at 
its base, just above a pair of small transverse basal lobes. The 
posterior angles are contracted and minutely mucronate (fig. 8 a). 

The body rings are not known. 

The tail (fig. 10, 10 a) is semioval, the upper angles not contracted 
like the base of the head, but rectangular. The central lobe is 
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shorter than the glabella of the head^ and hyperbolic rather than 
parabolic in outline ; its breadth at base is greater than the whole 
length. A sharp suleos surrounds the central lobe, which has two 
pairs of furrows &intly marked out ; the upper ones transverse and 
reaching fer inwards, the middle pair of furrows rather below the 
middle. A prominent round tubercle ornaments the centre of the 
lobe, of larger size than usual in the genus. The limb is veiy con- 
vex, and the marginal rim is broader than that surrounding the 
head ; it has a pair of strong short spines on its outer and lower 
border, which are placed higher up than in A. McCoyii and A, 
pnnceps, before described 

Affi/nities, — There is no trace in A, tardxia (Barr. Boh. Trilob., 
pL 49) of the slight lateral indentation in the glabella, which indi- 
cates the position of a furrow. Nor are there any traces in his 
specimen of the lateral spines to the tail, any more than in the 
allied Swedish form, A, lentiformis, Angelin. But the A, glahratus 
of Angelin, a Caradoc form from Besstorp, in Vestrogothia, is far 
more like, and if I might suppose that his artist had made the form 
too elongate, and drawn the tail axis too large, I should consider it 
identical. The body rings in his species are very clearly shown 
(and ours should be sought for). The second ring diflFers a good 
deal from the anterior one. 

Localities and Oeological Position. — Haverfordwest, S. Wales ; 
Bala and other localities in N. Wales; Shineton, near Cressage, 
Shropshire, &c. ; Chair of Kildare, Ireland ; Penwhapple Bum, &c., 
Girvan; Ayrshire. 

Foreign. — Probably Vestrogothia (D.), as A. glahratus, Angelin, 



Section 4. — Phalacroma ? 

AONOSTUS.— «9/7. 

Plato I. Fig. 1 2. 



We have only the caudal shield of a species resembling the A. 
nudvs of Beyrich (more like that species than any British one). 
The central portion is but fisdntly marked out ; it is, however, smaller 
in proportion to the limb than in the Bohemian species. 

The length of the pygidium is less than two lines. It is long- 
semioval, the border concave, and is nearly as broad as the axis, 
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wliich is half the length of the tail, not very strongly marked out, 
and has a small anterior prominence. 

The Caradoc or Llandeilo flag species, A. limbatus, Salter, is 
somewhat like it in the broad and somewhat duplicated border, but 
differs in the much smaller axis, and more backward position of the 
central tubercle. Our species, imperfect as it is, is distinct from 
and lies midway between this species and the Bohemian A, nuduSy 
a primordial form. 

Locality and Geological Range. —TjOvteb, Llandeilo (Arenig 
group). Tai hirion, west of Bala, collected by J. W. Salter in 
1853. 



Section 1. — Agnostus? 

AGHOSTUS TBISECTUS. 

Plate I. Fig. 11. 



Diagnosis. A, cauda subrotunda inermiy axi longo irilobato, multi- 
segmentato. Axis fere percurrens^ latus^ ad medium constrictus et tuber- 
culatus, sulcisque longitudinalibus binis approximatis exaratus. 

Two specimens only have been sent to Mr. Tennant of this rare 
species. It is very like A. princeps, from which it differs, at first 
glance, by the central narrow ridge on the axis, running down 
throughout its whole length. It is, besides, apparently a flatter 
species, and has no trace of the posterior spines, but in their place 
a simple swelling of the margin on each side. This character is 
unusual 

It is a small species, the tail not being above a line and a half in 
diameter. It is about as broad as it is long, much rounded in out- 
line, very slightly convex, but the flatness may perhaps be due to 
pressure. The axis is very broad, and the basal lobes — those next 
the thorax — are broader and longer than usual, and nearly equal 
and similar to the second lobe of the axis. The large terminal ovate 
lobe is longer than the other two put together. All three are deeply 
divided along the middle line by a pair of parallel furrows, which 
divides the axis into three strong lobes ] hence the trivial name. 

Loccdity and Oeological Position. — Upper Lingula Flags. 
Black Shales of Whiteleaved Oak, Malvern. Probably not un- 
common ; it is a conspicuous species. 
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Explanation op Plate I. 

Figs. 1-5. Agnostut princeps, Salter, specimeng from Tarious localities and in different 

states. 
Figs. 1, 2 » are from the Lower Lingula flags of Felyn Rhyd Waterfall near Maentwrog, 

and only show the radiations faintly. [Fig. 1. is the most perfect known, 

and fig. 1 a is the same magnified. Mas. Pract Greology]. Fig. 2 is a piece 

of the compressed slate, showing the ordinary condition of the fossils. 
Fig. 3. Variety from the Upper Lingola flag of Penmorfi^ under the church. A small 

specimen, magnified. The natural size is indicated by its side. 
Figs. 4, 5. Large specimens of the typical form with the radiations. Upper Lingula 

flag, Carreg Wen &rm, near Borth, Portmadoc. 
Figs. 6. 7. Agnostus {Condyhpyge) McCoyii, Salter, fh>m the Upper Llandcilo flag, 

Builth. Fig. 6 shows head and tail of a small specimen ; 6 a the sam* 

magnified. Fig. 7 a large head, natural size and magnified. (Mus. Pract 

Geology.) 
Figs. 8, 9, 10. Agnostiu {Trinodus) trinodus, Salter. Fine specimens from the Caradoe 

rocks of Ayrshire, presented by Prof. Wyville Thomson to Mus. Pract. 

Geology. Figs 8, 9. Heads, natural size ; 8 a, magnified. Fig. 10. Tail 

natural size and magnified. 
Fig. II. Agnostu* trisechu, Salter. Upper Lingula Flags, Black Shales, Malvern. 

Mr. Tennant's cabinet 
Fig. 12. Agnostus {Phalacroma f) sp. Specimen from the Lower Llandeilo ( Arenig 

group) of Tai hirion, W. of Bala. (Mus. Pract Geology.) 

J. W. Salter. 
Novemher 1864. 
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Decade XI. Plate II. 



STTOIIA LATIFRONS. 

[Genus STYQINA Salteb, 1852. (Sab-kingdom ArticulaU. Class Crustacea. 
Order Trflobita. Familj Asaphida.) Body oyate, flattened ; head and caudal shield 
nearly equal ; body of nine rings ; eyes small, placed far backward and inward, near the 
base of the glabella, which is quite distinct above, and much contracted below . Facial 
suture marginal along a wide space in front, and below the eyes curved outward and 
ending on the posterior margin. No rostral shield. Labrum convex, entire. AxIh of 
body narrow. Plearse without furrows. Caudal shield with a long axis.] 

Diagnosis. S, sesguiuncialisy ovaliSj axi angusto ; spinis capitis 
hrevissimis. Caput semiovale, obtusum^ glabella ad basin angustissimay 
oculis retrorsis, fere ad basin capitis retractis, Cauda semiovalis^ obtnsa^ 
axi subannulato. 

Synonyms. Asaphus latifronSy Pobtlock, Geol. Rept. Londonderry 
and Tyrone, pi. 7, figs. 5, 6. A. marginatus, ib., fig. 7. Stygina latifronsy 
Salter (1852) in Rep. Brit. Assoc. Trans. Sect. p. 59. Id. *< Siluria/* 1st 
ed. 18, and 2nd ed. 1859, p. 184, Fosa. 26, fig. 2. 

Among the many new and interesting forms of Trilobites de- 
scribed by Colonel Portlock in his work on Londonderry and 
Tyrone, a small species of A saphu^ is recorded from the Lower 
Silurian of Tyrone, which he named A, lutifrans, distinguishing it 
from some other species by the breadth of front included within the 
curve of the facial suture. The species is remarkable for the position 
of the eyes, which are placed fieir backward and inward, so as to be 
close to the base of the small and narrow glabella. This peculiarity 
of habit is associated with some other characters which will remove 
the species from Aaaphus, The flattened oval form, long axis to the 
tail, and the head spines, much resemble those of Aaaphus, from 
which the nine ungrooved pleurae effectually distinguish it. In the 
partial obliteration of the glabella^ number of body rings, and course 
of the £Etcial suture, it is closely allied to JUcenua, from which its habit 
differs so much ; and there is enough of the under side preserved 
to show there was no rostral shield, which last is an essential 
character of Illcenn 8. 

[XI. ii.] 11 B 
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Description, — The general form is depressed and elliptical, the 
length about 1^ inch, the breadth 1 inch. The contour of the head, 
which is exactly as long as the caudal shield, and inoi-e than one- 
third the whole length, is nearly a true semi-oval, evenly convex 
except on the median line behind (which is abiiiptly raised), and 
slopes on all sides to a concave border. The glabella, scarcely defined 
at all in front, though faintly indiciited (more strongly so in young 
specimens), is of a pyriform shape. Posteriorly it is much con- 
tracted, and again suddenly expanded upon the neck border. Its 
greatest width behind is not above one-fifth that of the head. The 
eyes are small, convex, much curved, placed at less than their own 
length from the hinder margin, opposite the contracted part of the 
glabella, and rather fui'ther apart than the width of the thoracic 
axis. The facial suture runs out nearly at rigrht angles beneath the 
eye, and in front of it describes a large arc, diverging fi om the eyes 
at an angle of 70**, and cutting the anterior border far outwards, in 
a line overhanging the fulcral points. The facial suture is strictly 
marginal in front, and the hypostome, fig. 4, appears to be quite con- 
tinuous, without a rostral shield as in Illamu^, or a vertical suture, 
as in some Asaphi. 

Two good specimens in Dr. Wy ville Thomson's cabinet show the 
labrum, but its margin is broken off. It is wide at its attachment, 
considerably convex in the middle, more so than in AfWij^huSy and is 
marked with concentric lines on the sides. There is not enough to 
show that there was no marginal gi'oove, or whether the tip was 
rounded and entire, as in Illcenns, which is most probable. 

Thorax of nine rings, not so long as the head, and with its axis 
only two-tliirds as wide as the pleurae, convex. Pleune flat as far as 
the fulcrum, which is about the width of the axis remote from it. 
Thence the pleuwe are bent down and a little back, and facetted 
for rolling up. There is no. gi'oove whatever to the pleurae, which 
thus resemble those of IlUenus. 

Tail semi-oval, blunt, not convex, the conical axis about half the 
width of the sides, and reaching fiiUy two-thirds the length of the 
taiL Our figure 2 (f, ha.s it too long. The axis has about eight faint 
furrows. The sides are gently convex at first, and then broadly 
concave, with a somewhat sharply defined margin ; it is without 
any fhrrows, — even the usual upper one is obsolete, or nearly so. 
The apex is very blunt, more so than the front of the head. The 
incurved striated portion is broad, and not indented by the point 
of the axis. 
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By some accident my name is attached to this species on the plate. 
Our specimens are those figured and described by Portlock. 

Loc(dity and Oeolofficcd Pomtion, — Cabadoc of Deserlcreat, 
Tyrone. 



Other Species of the Genus. 

I only know one other Britisli species, and no foreign ones. 

S. MUSGHISOHI£, Murch, — S, convexuSy trilobuSy capite longo semi' 
ovato, spinis productis, Cauda long ay axe prominulo Icevi, 

Synonyms. Ogygia Murchisoni^e, MuRcn., Silurian System, 1837, pi. 26y 
^^, 3. Stygina Murchisoni(p, Salter in Siluria, 2nd cd. 1859, pi. 4, 
fig. 1. Morris, Catal. 2nd ed. p. 11 o, 18o4, 

Although only a single specimen of tliis has been found, there can 
be little doubt of the genus to which it should be refen*ed. The 
contracted axis of the head and body, and the smooth tail with its 
strong axal lobe, are at all events extremely like those of Stygina, 

Locality, — In Llandeilo Flags ? Mount Pleasant, Carmarthen. 
It is, however, probable these are Caradoc strata. 

J. W. Salter. 
Noveimher A^Q4t, 



Explanation of Plate II. 



Fig. 1. PortIock*s original specimen figured in the Geological Report on Tyrone. 
Fig. 2. Dissected head of the same, showing obscure pyriform glabella, its base (a) only 

conyex, and part of the striated incurred portion r, </, continuous with the 

hypostome to the short posterior angle, where it is obliquely folded. At 

h^ the termination of the facial suture beneath the eye. 
Fig. 2. «,/, thoracic rings of the same ; y, tail showing the fulcrum, 
fig. 3. Larger specimen (the figured specimen of A. marginatus, Portl.), showing 

impression of the labrum in situ. 
Fig. 4. Under sur&ce of one of Prof. Thomson's specimens, with broken labrum 

showing concentric lines. 
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Dfx'Ade XI. Platk III. 

ASAPHUS OIGAS. 

[Genus ABAPHUS. Bkononiabt. (Sub-kingdom Articulata. ClaBS Crustacea. 
Order Trilobita. Family Asaphidse.) Eyes large, smooth. Facial suture marginal or 
supramarginal in front, and ending on the posterior margin. No rostral shield. Labrum 
strongly biforcate. Body rings eight] 

[Sub-genus Isotelus, De Kav. Facial suture intramarginal in front, and with 
a vertical suture beneath ; head scarcely at all lobed ; pleune much bent down ; tail 
large, with fhint axal furrows and no lateral ribs.] 

Diagnosis. /. ovali-ohlongus Itevis, latcribus rectis ; capite pygidioque 
fequalihus subtrigonis hyperholicis. Caput snlcis axalibus minime pro- 
fundis. Oculi modici pone medium capitis posifi. Sutura facialis 
intra mar ginem frontalem parallel a ; labro* ad basin an gusto, Jure is 
longis parallelis. Thoracis uxipleuris cequali, fulcro ad tertium posito, 
Cauda axi indislincto angnsto conico longo, limbo sulco univo superiorCy 
retiquis nuliis. 

Synonyms. Asaphus platyceph., Stokes (1822), Trans. Geol. Soc, 
London, i. 8, p. 208, pi. 27. Isotelus gigas and /. planus, De Kay (1824), 
Annals of the Lye. of Nat. Hist, of New York, vol. i. p. 176, pi. 12, 13, 
fig. 1. Asaphus gigas, Dalm. (1826), Palaead. 71. Isot. gigas, Grken 
(1832), Mon. of TriL, p. 67 ; also /. planus, p. 68, /. stegops, p. 71, /. 
Cyclops, p. 69, and /. megalops, p. 70. Brongniartia isotela, Eaton 
(1832), Geol. Text Book, pi. 2, fig. 19. Asaph, platyceph. Bronn. (1835), 
Leth., vol. i. p. 115, pi. 9, fig. 8. Asaph, gigas, Emmr. (1839), Dissert. 32, 
12. Isotelus gigas, ^Iilne-Edw. (1840), Crust., vol. iii. p. 298. Asaph, 
platyceph., Buckland(1840), Bridg. Treat., vol. ii. p. 76. Asaph, platy- 
ceph., BuBM. (1843), Org. TriL, pi. 2, fig. 12, Ray, ed. (1846), p. 110. 
PoRTL. (1843), Geol. Rep. Isot, gigas, pi, 7, figs. 1-4, pi. 8, fig. 7 ; /. planus, 
pi. 7, figs. 2, 3 (except pi. 8, figs. 2, 3); /. oratus, pi. 8, lig. 5 ; I.sclerops, 
pi. 10, fig. 2 ; /. Poidsii, pi. 6, fig. 1. J. megistos, Locke (.1842), Araer. 
Joum. Science, vol. xlii. p. 366 ; Trans. Assoc. American Nat. and Geolo- 
gists (1843), vol. i. pi. 6. /. gigas. Hall (1847), Pal. New York, pi. 60, 
fig. 7 ; pi. 61, figs. 3, 4 ; pi. 62, figs. 1, 2; pi. 63. /. gigas, Billings (1863), 
Geol. of Canada, p. 184, fi^. 182 (and /. platycephalus, ib. ^g. 183?) 

* I prefer this term to hypostome, used in the former Decades. The hypostome of 
Dahnan is the ineorved front margin. 

[XI. iii.] 11 C 
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I have figured this fine species from General Portlock's original 
specimens, and I follow most writers in adopting De Kay's name, 
because it must have been contemporary with the publication of 
Stokes' paper (though the latter was read early in 1823). Even 
were A, platycephalua a little the earlier name, it was published 
without any description. And it is just possible that the fossil 
described by Stokes may belong to a different species. 

Description. — Gleneral shape oval-oblong, with the sides rather 
straight, the head and tail nearly equal, and both subtriangular, 
the head pointed, the tail more obtuse at the tip. The surface is 
convex when the fossil has not undergone compression, a line taken 
from, the snout to the apex of the tail being a I'egularly convex one, 
uninterrupted by any neck furrow, depression, or convexity of the 
smooth and even body rings, or furrows on the axis of the tail The 
axal furrows are very obscure in the head ; they are neatly marked 
but shallow along the body, and only very faint along the tail. 
All the surfitce is smooth. The sides are strongly deflected, but not 
i^teep. 

The head has the shape of a broad and pointed Qothic arch, the 
breadth at base being to the length as three to two. The margin is 
very narrow and flat, rather than recurved. The facial suture forms 
a broad ogive arch in front, running for some distance close within 
and parallel to the front margin ; and, beneath the eyes, which are 
large, placed near tha glabella, and rather behind the middle of the 
head, the suture curves gently out and cuts the posterior margin mid- 
way from the axal furrow. The hinder angles are blunt pointed, 
not rounded. On the under side of the cheek near the point is a 
convex space, containing an oval depression, which receives the 
apices of the front pleurae in rolling up (fig. 6, and see also fig. 6 
for the cast of this depression on the matrix). The labrum (fig. 7) 
has a narrow base, then a strong constriction, and thence the sides 
are parallel. The apex is deeply furcate, the parallel forks occupying 
nearly half the entire length of the organ. Body rings smooth, 
roimded at the apices, deflexed at the fulcrum, which is placed rather 
beyond one -third, and with a broad strong groove. Tail sub- 
trigonal, with straight sides, and rounded blunt tip. The faint axis 
rapidly tapering, broad conical, and reaching three-quarters the 
lengtli. Sides quite diuooth. 

In young specimens, siys Hall, the caudal extremity is more 
pointed, and exhibits marks of eight articulations ; in older spe- 
cimens these increase in number. But the crust presents many 
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traces of them when viewed from within ; they are often distinct 
(Hall, L e. 231). Bnrmeister also calls attention to this character. It 
appears to be frequent in the genus and its allies, for I have seen 
Swedish specimens, both of Asaphua and lUcenuSy which exhibited 
it strongly, chiefly on the axis. In like manner the lobes of the 
glabella often show internally, though quite obliterated on the ex- 
ternal crust. I have not seen them in this species, but Burmeister 
gives them in his figure, of which he boasts the absolute accuracy. 
We can at least say as much for ours, so &r as the specimens exhibit 
character ; and our plate of this species is alike creditable to the 
artist, Mr. Bone, and the engraver, Mr. Lowry. 

Va'i^ioMona. — There seems to be some reason to think there may 
be two species in the American limestones ; one rarer, of broad form 
and with small eyes — the true A. platycephalics of Stokes ; the 
other very common, of elongate form, and with variably large eyes, 
to which nearly all the above synonyms belong. See figures of 
both forms in the " Geology of Canada," 1863, by Sir W. Logan and 
E, BiUings, p. 184. I have quoted these above. On the other hand, 
I should have no diflSiculty in referring these differences to sex, the 
broad A. platycephalus being the ? form. 

History, — It is not necessary to refer to the American authors, who 
have profusely illustrated this common species. But I feel persuaded 
that Prof Hall is right in imiting all Green's casts under one name ; 
the more so as Hall had several hundred specimens at command in 
every degree of perfection. Prof Green's species are chiefly due to 
differences of position, and in attempting too closely to identify 
each of these, Gen. Portlock separated the Irish specimens he de- 
scribed into more forms than can be now admitted. /. giyas and 
/. planus of Portlock he himself considers identical. /. ovcUus, id., 
differs in nothing but its size ; the head is really not more elongate 
than in his specimens of /. planus; and with regard to his 
/. Powisii, the more depressed form is entirely due to pressure ; 
and the fulcrum is at the same proportional distance, — about one- 
third fix)m the axis (not more distant, as stated) ; the appearance 
is due only to the before-mentioned cause. The true A, Powisii, 
Murch., has distinct ribs to the tail, square ends to the pleurse, and 
a swelled glabella, but the Irish specimens all resemple /. gigas in 
these respects. I do not know that the true A, Po^visii occurs 
in Ireland, while /. gigas is not known in England. 

The large Isotelus rasgistos, which is certainly the same species 
with /. gigas, has been reconstructed in the form of a cast by 

lie 2 
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American authors, as of enormous size. The cast which is com- 
monly sold for lecture purposes indicates a form 21 inches long ; 
but there is no pretence for making it more than two-thirds this 
length. Asaphus gigas is not one of the largest of Trilobites. 

Locality and Geological Position. — Caradoc of Tyrone (Port- 
lock). The species ranges from Canada to l^ennessee, and it is rather 
remarkable that it should abound in N. Ireland without reachiug 
further to the eastward. Some other American species appear 
to range to Ireland, but are not otherwise members of the British 
Silurian fauna. 

Other BRmsH Species of the Section Isotelus. 

2. /. rectifrona, Portlock, Geol. Report, 1843, pi. 9, fig. 1 a, 6; 
also pL 8, figs. 2, 3, 7, only referred to under /. planus. 
These belong to the head. /. atcuatua, ib., pL 9, figs. 2, 3 
(tail of same species). /. interniedius, ib., pi. 9, fig. 5. 

Head semicircular convex ; the angles rounded, and showing 
the characteristic pit for the pleune some distance above the angle. 
Qlabella between the eyes about equal in width to the cheeks. 
Eyes large, placed much behind the middle of. the head, and very 
much curved. Eye-line straight and directed outwards above the 
eye to the front margin, along which it runs. Beneath the eye it 
run^ outwards, nearly parallel to the posterior margin. In the 
front of the head there is no vertical suture, the front being striate 
and showing rather a narrow base for the attachment of the 
labrum. 

The tail and body Portlock called I. aroxmtus. The body seg- 
ments have the axis broader than the pleurae, which have tlie 
fulcrum close in, and are bent back from it and rounded at the 
ends. The tail is wider than a semicircle ; the upper angles are 
much bent down for the facet. The axis is marked out at its origin 
by two rather deep impressions, and is here rather wider than the 
side lobes. Thence it is not indicated, except by a slight promi- 
nence at its apex, which reaches to three-fourths the length of the 
tail. A broad shallow furrow beneath the fulcrum is all the marking 
that shows on the smooth convex sides. 

Incurved portion narrow, concave ; its edge not indented by the 
point of the axis ; strongly lineate, the lines abutting sharply against 
the margin. 

/. intermedi/ua is too like the species just mentioned to be 
catalogued as distinct. It is much pressed out of shape and 



BRITISH FOSSILS, 5 

obscured. But the /. Ueviceps of this author, though not the same 
as the As. Iceviceps of Dalman, is probably a member of the section 
Cryptonymus, a group which has the axis and glabella lobes well 
marked out, and often has very prominent eyes. It is very rare in 
England and absent in America, but is the common form of the 
genus in the Swedish ai*ea. 

AaaphtLS losvigcUuSy Angelin., Pal. Succ., pi. 29, fig. 1, in many 
respects resembles A, rectifrona. 

Locality, — Caradoc of Desertcreat, Tyrone. 

3. /. 8p. Salter, in Quart. Geol. Joum., vol. vii. pi. 8, fig. 2. A 

caudal portion of an undetermined species has been figured 
by Sir R I. Murchison in his paper on the Silurian Rocks of 
the S. of Scotland. It is probably distinct from /. gigas. 

4. ? Another is quoted in Prof NicoFs paper on the Peeblesshire 

Silurians, Quart. Joum., vol. iv. p. 205, which is lost now, 
but was stated by myself to be allied to Asaphua {Isot 
megistoa) gigas. Both these species require further illus- 
tration ; but they seem to show the gradual dying out of 
the American type Isotelua in its range eastward, as above 
noticed. Possibly both are referable to Megaldapv^. 

The distribution of snbgenera over the northern zone is as follows: — 

N. American Types, British T)fp€s, Scandinavian Types. 

Isotelus^ rare, N. and N. ITsotelus, absent] 

IsoteluSf common. West only. Basilicus, rare. 

BasilicuSf common, also in Ctyptonymus, common. 

Mid-Europe. Nileus, common. 

Ptyehopyye, rare. Cryptonymus, yery rare, in Megalaspis, do. 

N.W. area. Ptychopygcj do. 



Explanation op Plate III. 

Tift, 1 . Asaphus giyas, De Kay, the original specimen figured by Portlock as Isotelus 
planus. Tie Kay. It shows the vertical suture to the hypostome and the 
labrum in place. 

Fig. 2. Do. (Portlock's original of /. ovatus.) 

Fig. 3. Do. (Portlock's figured specimen of /. sclerops.) 

Fig. 4. Tail of do. 

Fig. 5. Cast of under surface of side of head, showing the eye, and the pit for the 
reception of the ends of the pleurse. 

Fig. 6. Qtttta percha cast of the same specimen, showing the real under surface. 

All the above are fh>m the Caradoc of Desertcreat, Tyrone, and are in the Mus. Pract. 
Geology. 

J. W. Salter. 
November 1864. 
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Decade XI. Plate IV. Figs. 1-6. 



JEGLIVA BINODOSA 

[Qenus ^GLINA. Babrakde, 1847. (Sab-kingdom Articulata. Class Crustacea. 
Order Trilobita. Family AsaphidfB.* Body obloDg, the extremities equal, ronnded. 
Head conTex, glabella large, rounded or parabolic not distinctly lobed ; eyes very large, 
oeeupying the whole, or nearly the whole cheek, coarsely granulated (externally ?); facial 
nttore ending on the posterior margin close to the axis. No rostral shield. Thorax with 
fiTe or six rings, the axis broad, the pleunc facetted and grooved. Tail large, the axis of 
two or tiiree rings, abbreviated ; the sides few-ribbed, or nearly smooth. Cyclopyge^ 
Corda.] 

Diagnosis. j¥1. lata, hiunciaUs et ulirOy votivexa, capite grandi inflatOy 
liBvi ; segmento tharacis tertio binodoso ; cauda triangulata profunde 
marginaia. 

Synonyms. JEglina binodosOy Salter, Siluria^ 2nd ed., p. 50, Foss. 
S, fig. 6. Id. Mem. (]reoI. Surv., vol. iii. ined., pi. 11b. fig. 3. 

The genus has been previoosly illustrated in Decade VII., but 
from less perfect materials. 

Description. — About an inch lonp^, and three-quarters broad in 
the widest part ; the head very blunt in front, and the tail taper- 
ing acutely. Tlie glabella is round and inflated ; the axis of tlie 
body tapers quickly backwards, and the tail is truly triangular. 
These chai*acters and the tubercles on the third body segment will 
easily enable the collector to identify it. 

The head is seldom perfect, but, from many specimens, must have 
been transverse-oblong, while the glabella is perfectly round, in- 
flated, and showing no trace of lobes or ftiiTOWs. It has a narrow 
border down the sides, marking the course of the facial suture, and 
separating the glabella from the broad lunate eyes, which are 
coarsely granular (fig. 3) and occupy the whole clieek. As usual in 
the genus, the inflated glabella shows no trace of a neck segment. 

* For the present I do not wish to cut up this large natural group. But a better 
knowledge of the primordial forms of it will doubtless render it necessary to do so bye and 
bye. JEglina has some relation to Remopleuridcf {Olenidai). 
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Beneath the head the hypostome is continuous (fig. 2 a) and 
tumid, without rostral shield or any suture, and the convex labrum 
has rather a broad base, as in lUcpnus. 

The thorax is convex, and has a wide and much tapering axis, 
broader than the sides. It is greatly wider in front than its pleurae, 
and behind is not quite so wide as these. Its rings are gently 
arched, and the third one bears a pair of those enigmatical tubercles 
which are of so common occurrence along the,^ central lobe of Trilo- 
bites.* The front pleurae are very short, and the hinder elongated. 
They are more curved forward than our figure indicates, at least in 
the central and hinder rings. The fulcrum is near the axis, the 
groove broad, not deep ; the apices truncate, and a little pointed 
behind. The facet is long and narrow. 

The tail is truly triangular, and except that the apex is rounded 
off, would be an equilateral triangle, deeply and strongly margined 
all round, and with a narrow conical axis which reaches two-thirds 
and rather more of the length. Its tip is rounded, and it is marked 
by a single broad ring at the base, and very faint traces of two or 
three others. 

Variations. — Young specimens, which I have seen since the 
plate was engraved, in the choice cabinet of Mr. H. W. Edgell, show 
the metamorphosis. In a specimen which is barely two lines in 
length, the number of rings to the body is only four, and the foiirth 
ring is scarcely separable from the caudal shield. The axis of the 
latter is narrower than in ftiU-grown specimens ; but I do not see 
much other difference. 

This is one of the most conspicuous species of the genus, and in great 
plenty in the black slate of one locality. It differs so markedly 
from all the other species, in the triangulai* tail with a prolonged 
axis, that it is unnecessary to compare it with any. It appears to 
have grown to a less size than JE. grandis next described. 

Locality and Oeological Position, — Lower Llandeilo Flags 
(Arenig group), Cefii Gwynlle, in the district west of the Stiper 
Stones, Sliropshire ; in black slate, abimdant. My friend, Dr, A. 
Fritsch, of Prague, tells me he has foimd the same species in the 
Lowest Llandeilo beds (d. I) of Prague. I suppose it a closely allied, 
not identical, form. 

* They have beei> specially noticed in my memoir on the Phacopida, Palseont Trans- 
act., voL fbr 1862, p. 52. And they are conspicnoas ander Tarions forms in Encrinunts, 
Cheirurus, Saot and a hoBt of other genera. Probably they indicate the places of 
cutaneous glands, but their purpose is not yet erident. 
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JEGLIHA 6BANDIS. 

Plate. IV. Fios. 7, 8. 

Diagnosis. JE. oralis^ 2'S'Uncialis, depressa, tuberculata, axe corporis 
angusto ; cauda rotundata l€evi, laterihus unisulcatis. 

Stkonyms. JSglina grandiSy Salter, Siluria, 2nd ed., p. 53. Foss. 9, 
fig. 6. Id. Mem. Geol. Surv., vol. iii. (incd.) pi. 12, fig. 11. 

Desoription, — Oval (rather depressed ?) 1 1 incli long ; head 
more than two-fifths the whole length, with a large glabella without 
lobes, covered with rather prominent tubercles. This character is 
so remarkable in the genus that no long description is necessary to 
enable us to recognize the species. The eyes are very large, as long 
as the head, and there appears to be a larger border beyond them 
than usual in the genus. 

Body of six rings, the axis narrower than in most of the species, 
broadest in fronl, contracted behind, where it scarcely equals the 
pleurae in width. These are bent at the fulcrum, which is placed 
rather more than one-thii*d out from the axis in the front rings, and 
nearly at half in the hinder ones. 

The tail is semicircular, and has rather a conical axis of two 
joints, rather long in our figure 8, which I believe is the same 
species. One obscure lateral furrow (the uppermost) is all that is 
visible on the smooth sidea A distinct margin runs all round the 
tail, neatly defined, but not by a broad or deep furrow. The shape 
of the tail in fig. 7 is much rounded, and more than a semicircle. 
In fig. 8 it has been compressed longitudinally, and has a shorter 
aspect ; but I believe this is only due to compression in the slaty 
rock. 

The largest specimen I have seen appears to have the fulcrum of 
the pleurje further inwards, but agrees in other respects with the 
remaining specimens ; at least it has the tubercular glabella, a 
character in which our species differs from all others. 

Of the two British species previously described ; ^. ^nirabilia, 
Forbes, has a parabolic and lobed smooth glabella. jE, major, 
Salter, has a wide body axis, and two lateral furrows in the tail. 

All Barrande s species have a smooth glabella, and are very much 
smaller than ours, except his J?, speciosa, which has a veiy broad 
axis and short marginal eyes. 

Locality. — Lower Llandeilo Flags (Arenig group?), South 
side of St. David's Head, Pembrokeshire. 
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JBOLIIl, sp. (ETKS of). 

Plate IV. Fig. 9. 

This large species is perhaps not the largest JSglina known ; M. 
Barrande has an enormous one from the Llandeilo rocks of Bohemia^ 
witli a projecting fi'ont to the head. Oure probably was six inches 
long, and the great eyes an inch and a quarter long (no other {mit 
occurs with them). The eye of this species lay for a long while in 
the Museum as an undescribed Bi^ozoon from the Llandeilo flag. 
Contrary to the usual arrangement in the eyes, the lenses are 
in quincunx, instead of hexagons (see fig. 9 b), and very closely set ; 
but in some parts the normal hexagonal arrangement is seen 
(fig. 9 c). 

Locality. — Upper Llandeilo Flags of Abereiddy Bay, Cardigan- 
shire. The rest of the body should be sought for thei*e. 



Explanation op Plate IV. 



"Fig, 1. jEglina binodoBa, Salter, nat. size. Lower Llandeilo (Arenig) group of Cefii 

Gwynllc, Stiper Stones, Shropshire. 
Fig. 2, 2 a, magnified. Labmm and hypostome of do. Same locality. 
Fig. 3, 3 a, magnified. Eye of do. 

Fig. 4. Body rings, showing the tubercles on the third segment. 
Fig. 5. Tail, nat. sixe. 

Fig. 6. All the aboye portions arc enlarged in this figure. 
Fig. 7. jEglina grandis, Salter. A small specimen from the Lower (?) Llandeilo rocks 

of Wbitesand Bay, St. Dayid*s, Pembrokeshire. 
Fig. 8. A compressed tail Same locality. 
Fig. 9 a. jEglinOf — gp. An enormous species, of which we haTc only the great eyes in 

their natural position. The slate is much compressed and folded. 9 6, c, 

magnified parts of the eye. Upper Llandeilo, Abereiddy Bay, Pembrokesh. 
All the aboTc are in the Mus. Pract Qeology. 

J. W. Salter. 
November 1864. 
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Decade XL Plate V. 



STAUROCEPHALUS MURCHISONL 

[Genus STAUROCEPHALUS. Barrande, 1847. (Sub-kingdom Articulflta. 
Qass Crustacea. Order Trilobita. Family Cheiruridce.) Head cruciform, with long 
darate glabella, greatly swelled In front into a hemispheric lobe, the base narrow 
cyHndric, with three pairs of ftarrows. Cheeks convex, with pedunculate ey^ and serrate 
margin. Facial suture ending on the external margin. Body rings 10, without pleural 
grooves, pointed. Tail of few segments, the apices of the pleursB free. Barrande.'] 

Diagnosis. — S. oveUus^ tuberculosuSf oculis remotitisculis, marghii 
genarum spinoso. Cauda quadrata^ pleuris omnibus cBqualihus retrorsis 
parallelisy haud divaricatis. 

Synonyms. Slaurocephalus Murchisoniy Barrande (1852), Syst. Sil. 
Bohdme^ pi. 43, fig. 28-32, S. Murehisoni, Salter, in Siluria, 2nil ed. 
1859, p. 540 ; Id., Morris's Catal, 1854, p. 115. 

One of the most curious, though not most conspicuous, of our 
British species. The globular head, or rather glabella, set on its 
narrow stalk-like base, the gibbous cheeks, projecting eyes, serrate 
border, and spiny comb-like pleurae and tail, combine to give an 
extravagant and unusual appearance to the fossil It is seldom 
found peifeci But the skill of the Dudley naturalists has long 
been exercised on it, and specimens are now to be found in many 
cabinets. Mr. Hollier's specimens are the principal ones figured. 
Mr. Ketley has some fine ones, and our figs. 1, 2, are from the 
Museum of Practical Geology. They were formerly part of Mr. E. 
Davis's collection at Presteign. 

Description. — About an inch long, of which the gibbous head 
occupies more than two-fifths. This is longer than broad, roughly 
triangular in general outline, but not truly so. It appears nither four- 
lobed, or like the heraldic "fieur de lis" the truly globular front 
occupying more than half the length of the glabella, and being at 
least three times as wide as its semi-cylindrical base, from which it 
is abruptly cut off by a transverse furrow ; the base is marked by 
two distinct lateral lobes besides the neck furrow. The cheeks 
reach forward about halfway up this globular portion, nnd the 
[XL v.] U K 
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central part is necessarily raised, so as to be nearly on a level with 
the glabella. 

The cylindrical eyes are on the most convex part of the cheeks, 
and are directed outwards, scarcely forwards. The margin is 
distinct in front of the head as a very narrow prominent ridge, and 
furnished on each side with about 14 truncate spines ; the cheek 
spine is directed backwards, and but slightly outwards, abrupt at its 
origin, and not reaching beyond the two or three first body rings. 
The facial suture cuts the outer border in a direct line from the 
base of the eye. 

All the prominent parts of the head are covered with larger and 
smaller tubercles ; they only fail on the deeper furrows, and the 
truly vertical outer half of the cheeks. They are conspicuous on 
the border, and even on the cheek spines. 

The body and tail united are slightly longer than the head, the 
thorax of 10 rings many times longer than the short square tail, 
and the axis about one-fourth the whole width, and highly convex, 
especially in front. There are no axal furrows to separate the 
gibbous axis from the horizontal portion of the pleune, and these 
soon curve downward, and arc abrupt and steep on the sides. 

The pleurae are semi-cylindrical, the front portion, separated by 
the pleural groove being very narrow in this and allied genera, 
placed on the forward margin, and scarcely visible.* The apices 
curve much backward, and in the hinder pleune a little outward 
again, and are produced into strong spines beyond the ovate facetted 
portion. And all along these pleune and over the axis tubercles 
are placed at equal distances, except that the central prominent 
tubercle fails on alternate rings of the axis, and the intervening 
ones, especially the ninth, are stronger than any other tubercles, 
and remind us of the spines on EncHmrma. 

The tail is nearly square, concave rather than flat, the short 
conical axis, of four rings, not easily distinguishable from the sides, 
which are composed of three flat broad spinous pleurae directed back- 
wards, and quite parallel, so as to give a comb-like appearance. 
A few tubercles are scattered on the surface. 

Locality and Greological Position. — Caradoc Rocks, near Bala, 
N. Wales (fig. 5) ; Woolhope Limestone and Shale, Gorton, 
Presteign (figs. 1,2); AVenlock Limestone, Dudley and Malvern. 

* Tct I doubt the propriety of making this character so important in classification as 
Barrande has done. The pleural groove is always present in one form or another. In 
this case it is anterior, in Cheirunts it is very short and oblique. 
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STAJDEOOBPRALUS OLOBICEPS. 

PI. V. Fig. 6. 

Synonyms. Ceraurus globiceps, Portlock (1843), Greol. Rep., Tyrone, 
257, t. i. f. 7. Staurocephalus globicepSy Salter, in MoitIs's Catal., 
2nd ed. (1857), p. 115. 

Diagnosis. S, ovaius granosus, cauda elongata, spina utrinque unica 
divergenH, Glabella sHpitc brevi vix lobato. Oculi approxtmati. Spina 
genales et pleurales diffuses Cauda brevis, pleuris primariif longe 
extensis, latis ; reliquu — f 

A much smaller species than the preceding, and distinct from it 
by abundant characters of shape and habit. The divergent spines 
of head, thorax, and tail enable us at once to recognize it ; and of 
the latter, the remarkable extended first pair of pleuite (the rest of 
the tail is lost) show a near connexion with the >S>. ? Maclareni, 
afterwards described. 

Only one good specimen, 10 lines long, is known. The head is 
equal to the thorax in length, and longer than the caudal portion. 
It has a very large globular front, longer than the square stipes, 
and granular all over. This stalk or base seems to be without 
furrows. The cheeks granular, gibbous, witi) a prominent eye on 
the front edge, near the glabella, and directed forward, not outward ; 
a broad plain margin, and widely divergent spines. 

The axis of the thorax is cylindiieal, and as wide as the stalk of 
the glabella. The pleui*8e flat as fiir as the fulcrum, which is less 
remote than the width of the axis, with patent not recurved spines 
as long as the portion within the fulcra. The thorax tapers back- 
ward rather rapidly to the tail, which has a short three-ribbed axis, 
and the upper pair of its pleurse are very much expanded, widely 
divergent, and more arched than in oui* figure, which also represents 
the thoracic pleurae as less curved than they really are. The hinder 
portion of the tail is absent on our specimen ; and I know of no other. 

Locality and Geological Position, — Caradoc Rocks of Desert- 
creat, Tyrone (Mus. Pract. Geology). 



A third form, very abnormal in its characters, and of large size, 
has been named 8, Maclareni by Prof Wyville Thomson, after the 
veteran Scotch geologist, in whose company he found it. It is, 
however, Prof Thomson's previously described Adduspis unica. 
As he has mislaid his own full description, I may supply the follow- 
ing notes, from his specimens and others presented to the Museum 
of Practical Geology by himself 
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StAUROCEPHALUS ? UNICUS. 

Diagnosis. S.l^ uncialis, oblonguSy sparse granulosus^ glabella gibha 
eminenttssima^ corpore piano, cauda expansa transversa. Caput IcUum, 
glabella clavata elevata frontem lotige impendente, a gents punctatis 
distinctissima ; margine crasso utrinque bispinoso, Pleune subplance^ 
sulcatcB, rectcB, apicibus abrupte recurvis, Cauda lata brevis, axi appen- 
diculatOf pleuris primariis latissimis spatulatis, margine postico truncato. 

[Synontm. Acidaspis unica, Wyv. Thomson, Quart. Greol. Joura., 
vol. xiii. pi. 6, fig. 13.] 

In the absence of a figure sufficiently complete (for the one 
quoted above is very defective), it is necessary to give a rather full 
diagnosis of this remarkable form, which tends to show the passage 
of the Clieirurid into the Acidaspid family. Indeed, if Prof 
Thomson be correct in figuring 1 2 segments to the body, the species 
is abnormal for either Aciduffpis or Stauroceplialus, The shape of 
the head clearly. enough shows that it is to Stauroceplialus, or else 
to one of the sections of Chelnirus, that this strange fossil must be 
referred- CheiruriLs often has 12 segments, Acidaspis 9 or 10, 
Staurocephalus only 10. The grooved pleurae are unlike Stauro- 
cephalua, but like the section Eccoptochile among the genus Chei- 
rurus. But no Cheiruriis has so clavate a glabella, though a 
tendency towards it is exhibited in some species, and Sphcerocoryphe 
of Angelin is very near to oms. 

There is an evident analogy too in this form with Lichas^ both 
in the shape of the tail and the character of the pleune. But the 
external position of the facial suture far up the cheek easily dis- 
tinguishes it from that genus. I do not further describe it, a.s it 
will appear in a very early plate in the volumes of the Palseonto- 
graphical Society. 

Localities. — Cabadoc Schists, at the base of the " Orthoceratite 
and Qraptolite flags/' Penwhapple Glen, Ayi*shire (W. Thomson). 



Explanation of Plate V. 

Fig. 1. Staurocephalus Murchisoni, Barrande, coiled specimen, natural size. Wool- 
hope Shale, Presteign. (Mus. Pract Geology.) 

Fig. 2. Head of ditto, same locality and cabinet 

Fig. 3. Magnified figures from the above specimens, completed from Dudley specimens. 

Fig. 4 a, b. Magnified specimen from Dudley. Mr. E. Ilollier's cabinet. 

Fig. 5. Lower Silurian specimen. Khiwlas, Bala (Mus. Pract Geol.), nat. sixe and 
magnified. 

Fig. 6. Staurocephalus globiceps, Portlock (his original specimen, magnified three 
diameters). 

November 1864. J. W. Salter. 
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Decade XI. Plate VI. 



SALTERIA PRIMJETA. 

[Genus SALTERIA. Wyv. TiioMSoy. (Sub-kingdom Articulata. Class Crustacea. 
Order Trilobita. Family TriDucleidsc.) Body oval, tapering backwards. Head large, 
semi-lunar, margin very narrow, simple, surrounding a broad limb. Glabella inflated, 
fbrrowed. Facial suture following the edge, except through a small portion on 
either side, where it becomes nearly vertical and slightly emarginates the upper surface, 
cutting off a narrow free cheek. [Eyes minute, linear.] Thorax of few segments. 
Tail of many segments.] 

Diagnosis. S. fere uncialis, lata, ovata. Caput semilunare Umbo 
angusto hrevi convexo marginato ; glabella ovata ptpnformi depressa, 
gents multo majori, utrinque puteis tribus brevibus notata ; sutura facialis 
sub fronte ambitui parallcla, dein per quartam partem extemam limbi 
conspicua subverticalis. Thorax articulis truncatis. Cauda triangularis 
muliisegmentata. 

We have no hesitation in placing Salteria among the Tnnu- 
cleidce. It is evidently closely allied to Dioiiide, especially to 
Angelinas species D. euglypta. They have nearly the same form 
of glabeUa with longitudinal grooves ; the same narrow, smooth, 
concave limb; the same structure of body rings and tail. The great 
difference between them consists in the presence in Salteria of a 
distinct though linear free cheek, and apparently of a true eye in 
its normal position. In these characters our fossil at once recalls 
Cyphoniscus, placed by Mr. Salter, apparently with much reason, 
among the Olenidce, It also resembles this genus in the peculiar 
character of a delicate striation on the cast of one portion of the 
head^ while the remainder is smooth. We have a specimen of 
Cyphoniacua from the same beds in Ayrshire retaining the free 
cheek, and showing a well marked narrow rim, ending in a long, 
straight, genal spine. The specimen is unfortunately too imperfect 
to show the eye. In Cyphoniscus the structure of the body rings 
is quite characteristic, and the small Glenoid tail is very different 
from the compound tail of SaUericu 

[XI. vi.] 11 F 



2 • BRITISH FOSSILa 

DescHption. — Length of adiilt about three-quarters of an inch. 
Form broadly oval, tapering backwards. Head large, semi-lunar, 
slightly but regularly convex. The central shield, composed of 
glabella and fixed cheeks, is widely semicircular, emarginate exter- 
nally, with a contour nearly corresponding with that of the head. 
The head is bordered by a distinct but not very broad, smooth, 
slightly concave margin, which is continuous with the central 
shield through the anterior half of the margin, but is cut away at 
the exterior fourth on each side by the curving inwards of the 
facial suture. The glabella is rounded-trigonal, in front trans- 
versely oval and very convex, and slightly prolonged and contracted 
behind, where it is much fattened ; the crust is perfectly smooth. 
The two posterior glabella furrows on either side are represented 
by shallow pits, arranged nearly in a square, and occupying the 
posterior third of the glabella; the anterior pair of furrows by 
similar depressions more remote, placed near the anterior and outer 
angles of the middle third. Two longitudinal grooves connect the 
posterior glabellar depressions with the neck furrow, only shown in 
our upper figure. The tergal portion of the neck segment is small 
and convex. The fixed cheeks are large, slightly arched, coalescing 
before the glabella in a narrow ridge, bordered by a still narrower 
margin. The lateral portion of the occipital groove passes forwards 
and outwards two-thirds across the fixed cheek, then slightly back- 
wards to the latei-al margin, cutting off* nearly one-third of the 
cheek. The portion of the cheek before the groove is smooth like 
the glabella, the portion behind it (the neck segment) is marked 
with delicate striae parallel to the furrow and to the posterior 
margin. 

In all our examples the free cheeks and the eyes are absent, 
but from the portions which we possess, and from the analogy 
of closely allied forms, we may safely supply a facial suture 
coinciding with the outer edge of the anterior margin, appearing 
upon the upper surface nearly midway between the centre of the 
frontal edge and the genal angle, passing gently inwards, and then 
outwards and backwards through the limb, slightly emarginating 
the semicircular contour of the head, and so curving downwards 
and outwards towards the genal angle. 

The linear free cheek, bearing probably a linear eye, is absent. 
In our specimens the iX)sterior angles have an imperfect truncated 
look, and we should be inclined to believe that, following the 
analogy of Trinucleus, Dionide, Cyj^honiscus, &c., the lower edge 
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of the free cheek was prolonged into a genal spine. The labrum 
is tinknown. 

The body rings are few ? in number. The axis is rather wide and 
more convex than the pleurae (epimerals). A deep groove passes 
diagonally across them, curving slightly backwards from behind the 
anterior and inner angle of each epimeml portion to the outer and 
forwards to the outer angle.* The distal ends of the pleune are 
truncated obliquely forwards. 

Of the tail we have only a fragment, but enough to show that it 
was somewhat triangular, marked with many segments, but fewer 
than in the tail of Dionide {Polytotnurus of Corda). 

We regard the structure of the head in Salteria as intermediate 
between that of THnucleus and some of the Ohnidce, We may 
expect to find a series, beginning with the distinct facial suture and 
crescentic eye of Reniopleurides, then the suture gradually approach- 
ing the edge of the head, passing through its position in SalUria, 
Arnpyx, and Cyphoiiiscufi, till it i*eaches the edge in Dionide and 
Trinucleus, the eye becoming moie and more linear as it ap- 
pix)aches the margin, till when it reaches it, the suture being 
constantly immersed in mud, and its function in abeyance, it 
becomes altogether obsolete, and is sometimes replaced by stemmata ? 
jutting out on the epimerals of some of the other head segments. 

We have much pleasure in dedicating this remarkable genus to 
our friend, lately the Palaeontologist to the Survey. 

Varietiea. — The only variations which we possess of tliis species 
depend on age and size. Our largest specimen (fig. 1) may have 
been, about an inch in length. The glabella is slightly carinated on 
the posterior third, and the longitudinal grooves are well marked. 
In smaller examples the glabella ridge is absent, and the longitu- 
dinal furrows scarcely perceptible. 

Locality and Qeological Position. — We procured about half a 
dozen specimens of the head from Schists forming the base of the 
"Graptolite and Orthoceratite flags," Penwhapple Glen, in the 
Girvan district ; — the equivalents of the "-Upper Bala or Caradoc 
Rocks.'' 

P. Wyville Thomson. 

* The groove is more forward than in our figore, so as to leave a larger posterior half 
to the plenne, but the direction of the groove is correctly given. 
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Other Species of the Genus. 

2. In the Museum of Practical Geology there is a head of a small 
species with a smaller and more pyriform glabella, a wider and 
more deflected limb (almost involute) in front of it^ and a narrow 
neck segment. It was not found till after the plate was engraved, 
or should have been added to it. It may be called 

S. INVOLUTA. 

Diagnosis. S. minutus^ capUe vix 3^ linetu kUo, convexUnmOj ad 
frontem decurvo gibho. Glabella pyriformxB^ divUdium capitis efficient^ 
sulcis transversis. Sulci cervicales vix arcuati, Oculi hand remoH. 

The involute limb in front is really about as broad as the width 
of the glabella, but is so much curved down that only a part of its 
breadth is seen on an upper view. The glabella, not equal to the 
width of the iBree cheeks at their base, is pyriform in outline, and 
marked by two pairs of transverse furrows, which indent it fiii* 
inward, and one pair, the upper one, which is minute and very far 
outward. The furrow surroimding the glabella is very sharp and 
deep, but not broad. It separates an extremely tumid limb, which 
comprises the broad iront margin and the convex cheeks. The 
facial suture cuts the front margin far outward, as in S. primcsva, 
but, unlike that species, it then turns sharply inwards very near to 
the glabella, and then again abruptly outwards, in a wide curve to 
what must be the extreme end of the cheek. 

The neck furrow is sharp and deep, and reaches nearly to the 
end of the facial suture. It is nearly parallel to the posterior 
margin, instead of curving forwards as in that species. 

The species looks like a dwarfed variety of 8, pri/mceva, but is 
really a very distinct one. 

Locality. — Llandeilo Flags, Newtown Head^ Waterford, in the 
cabinet of Major Austin. 



Explanation op Plate VI. 

Fig. 1, 2. Salteria prinutva^ Wyy. Thomson; specimens, natural size, Ax>m the Caradoc 

ndiists of Fenifhapple Glen, Ayrshire. (Mas. Wyv. Thomson.) 
Pig. fi a, 2 6, 2 c. The same magnified. 

J. W. Salter 
November 1 864. 
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Decade XT. Plate VII. Figs. 1-5. 



AHOELIHA SED6WI0XI. 

[Genus ANGELINA. Saltbi:. (Sub-kingdom Articolata, ClaAs Crustacea. Order 
Trilobita. Family Conocephalids.*) Depressed, head smooth, and with long posterior 
spines ; ejes small, sub-median, without ocular ridge ; glabella lobeless. Body segments 
14-15, with an angular Ailcruni, facetted for rolling up. Tail of few (four or five) 
Mgments. Labmm eroarginate.] 

Diagnosis. A. ovata, segmentia trunci 15, axi quam pieuris pauilo 
onguitiorL Caud/i utrinque bispinosa. 

Synonyms. A, Sedgicicki, Salter, Silnria, 2nd cd., 1859, p. 53, foss, 
9, iig. 2. A. subarmata, ib., fig. '*) (specimens pressed laterally and 
lengthened). A Sedgtcicki, Memoirs Geol. Surv., vol. iii. (ined.) pi. 7. 

Tlie new forms illustrated on our plate were part of the results of a 
survey by myself in 1853 of tlie ** Lingula Flags " and overlying beds 
in the mountain region extending from Tremadoe to Ffestiniog, and 
thence to Arenig-fawr, west of Bala. They have since been collected 
by the hundred, and are reall}' common fossils. 

The affinities of the genus are equally balanced between OUnus 
and Gonocoiyphe. Angelina, differs from Olenua by having the 
pleurse grooved and facetted for rolling up, instead of flat and pro- 
duced into points ; nor do we know of any Olenus that is totally 
without glabella furrows. It is this latter character, with the occa- 
sionally spinose tail, which distinguishes it from ConocoiypJie ; but 
this is combined with some characters of habit, such as the long 
head spines, less marked cephalic fuiTOWs, 1)oth axal and marginal 
(indicating probably a thinner crust), and much less deflexed pleursB, 
with the ftilcrum nearer the axis. Angelina, too, wants the ocular 
ridges of Conocoryphr. From Arhnellus the less niunber of body 



^ The ConocephalidiB (Salter) differ essentially from the Calymenida by the variable 
bnt larger number of body rings, and the coarse (posteriorly) of the fhcial sntnre. They 
seem to hare had a thinner crost, and, as a character of habit, resemble the Oknida In 
the long head spines and often sub-spinous tail border. 

[XI. vil] 11 a 
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rings separates it, and that genus has so broad and expanded a 
margin, which is without a furrow, and the facial suture so &x out- 
wards, that there evidently is but little affinity with Angelmui, 
The genus is named in honour of the Swedish paleontologist, who 
is carefully illustrating the old rocks of Christiania. Two fasciculi 
of his quarto work are already published, and we wait anxiously 
for the remainder. His Calymene ? leiostraca, Pal. Suecica, t. xix. 
fig. 3, may very possibly belong to this genus. 

Description. — Usually three or four inches long (one specimen 
fully six inches), of a broad oval contour, the head blunt, and the tail 
only moderately pointed. The head occupies less than one-third 
of the length, and is semicircular, but rather truncated forwards ; a 
narrow equal margin, not raised or thicker in front, runs all rounds 
scarcely broader than the occipital border of the cheek, and con- 
tinuous with it ; an equal space separates this margin in front from 
the glabella, which is parabolic, much longer than broad, and quite 
destitute of any lobes. It is about equal in width to the cheeks 
(exclusive of their margin). The cheeks themselves are gently 
convex, smooth, and bear the small curved eye midway, but nearer 
the glabella than the marginal furrow. The facial suture is nearly 
vertical to them above, and then turns sharply outwards to cut the 
posterior margin at its outer third. 

The labrum is seen on one or two specimens. It has a central 
raised portion, separated by rather a deep groove from a flat margin, 
which is broadly and abruptly truncate at the apex.* 

Thorax of 15 segments ; the axis narrower than the sides, gently 
convex, and tapering quite regularly backwards. The pleurse are 
nearly direct, slightly produced and bent back at their ends, and 
grooved throughout. They are bent down a little from the angular 
fdlcrum, which is placed at rather more than one-third in front (our 
figure shows it too far out at this point), and at much less than one 
half in the middle segments. The hindermost segments are scarcely 
at all produced or curved backwards ; and all the segments are 
facetted for rolling. The pleural groove is deepest beneath the 
federal point, and as beyond this the facet bounds it in front, and 
the posterior edge of the segment is convex beyond the fulcrum, 
the groove becomes an elongated rhomboidal depression : a feature 

* It is a little like that of Licfuu, bat is ^ithoat the terminal notch and the ** anridea " 
or lateral wings, and differs from that of Oienus by its broad mu^n. Ckmocarjfphe ba» a 
labrum without so broad a margin, and not nearly so tmncate. 
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not often seen in those genei*a in which the faculty of rolling up ig 
lost or very limited 

The tail is more pointed than a semicircle^ the axis not as broad 
as the sides, with two distinct rings, and a bluntish terminal por- 
tion not reaching the tip. The sides are marked by two lateral 
furrows which just reach the margin, opposite to the two short 
lateral spinea The upper fuiTows are duplicated. The incurved 
wnder marg-in * is very narrow, but convex. 

The compressed and elongated specimens (figs. 3, 4) were formerly 
considered to be of a distinct species, not, however, on account of 
the form, which I was aware might be due in great part to pressure, 
but on account of the spinose border to the tail, a character I had 
not at the time seen in figs. 1 and 2. A noble series of specimens, 
distorted in every possible way, have been lately transmitted 
by Mr. D. Homfiray, of Poi*tmadoc, who has collected the fossils 
of that district with much success. 

These specimens show 15 segments (our figured specimens only 
showed 14), and they prove clearly that the spinose border to the tail 
occurs in all well-preserved specimens, yet in some more distinctly 
than others. And the great difference in appearance between figs. 2 
and 3 is entirely due to the different direction in which the fossils 
have been pressed in the stone. The pleural grooves in the one case 
are all but obliterated (fig. 3), in the other they are deepened (fig. 2), 
and the spinose border to the tail (in fig. 3) appears to be increased in 
length; in fig. 2 it is reduced. The somewhat gi*eater space in front 
of the glabella, and the long head spines in fig. 3, are diflTerences 
which may possibly (if they be found constant) be referable to sex. 

Locality and Geological Position, — Upper Beds of the Tre- 
MADOC Slates, Garth Hill, east side of Traeth Bach, Tremadoc, 
N. "Wales ; also Portmadoc Quarries, and at the Ynys Tywyn, in 
similar beds. (Mus. Pract. Geol., and cabinets of Messrs. Homfray, 
F. Ash, and Mr. E. Roberts, surgeon, and many other collections.) 

Gouus— CON GOOEY PHE. 

It is not usual to include more than one genus in a plate ; but 
accident having introduced a Goiwcoiniphe upon the plate of 

''^ We 'want a term for this incurved striated under margin, which is always more 

distinct in the tail than elsewhere. Being always or most generally parallel-sid^ in the 

tail, it might conyeniently be termed the " caudal fascia ;*' in the pleurae, the ^^ pleural 

fascia,*^ but the term is hardly necessary for any portion but the tail, where the relatire 

width of the /afcia is of specific importance. 

11 g2 
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A'ngdinUy advantage is taken of it to present the English reader 
with the characters of a genus which is more common, or at least 
better known, in Sweden and Bohemia, than in England. 

Conocoryphe belongs to the same primordial family as Angelina, 
and differs from it chiefly in the lobed glabella. M. Barrande gives 
the following characters.* 

[Genus CONOCORYPHE. Cdkda. CJ^ub-kingdoiu Articulata. Class Crustacea. 
Order Trilobita. Family Conocephalida!.) " Glabella shortened, narrowed in ft*ont, 
with tliree or four pairs of oblique furrows. Axal furrows deep. Eyes (usually present) 
reticulate. Facial suture ending within tlie posterior angle. A rostral shield present. 
Labrum elongate truncate. Thorax segnientH 10-15, furrowed and facetted for rolling. 
Tail entire, of two to eight negments." Ban*., p. 417.] 

[Section Conocoryphe proper. Eyes large, approximate. Glabella large, well lobed ; 
14 body rings ; tail small. Lingula flags only.] 

The other 8ub-geiiera, ^oU m)i)U)i ra , ^rc, will be illustrated in 
future decades. 



CONOGOKTPHE* INVITA. 

Decade XI. Plate VII. Fig. 6. 

DiAUNOSis. C, capite (adhuc solum cognoto) IxUi-marginato^ angulis 
hrevispinosis ; glabella urceolata, utrinque bisulcata ; oculis longis, cuf 
glahellam appressis ; caiida angusta, cud conico A-annulato, 

Stnontm. Conocephalus invitus^ Salter, in Siluria, 2od ed., 1859, 
p. 47| ibss. 7, fig. 1. Id. Mem. Geol. Surv., ined. pi. 4, figs, 5, 6, 7 ; pi. 7, 
fig. 6. 

Description. — Of the head v/e have only fi-aginents, but they 
show that the facial sutures converge greatly from the margin to 
the eye, which is very long, reaching two-thirds the whole length 
of the glabella, from the middle of the large basal lobe to above 
the upper lobe. The glabella furrows nearly unite in the centre 
and both pairs are veiy oblique, the basal pair almost meeting the 
deep arched neck furrow. 

This species resembles so nearly E. ilTnmrichU, BaiT., that wei'e 
it not for the glabella having only two pairs of furrows, the frag- 

* I think, much as we wish to preserve to M. Barrande all the honour of his careful 
nomenclature, that we cannot safely use the term Conocephalus or Conocephalitet of 
Zenker, as the term has been employed in no less than three diffSerent genera of plants 
and animals. It is better to adopt Corda's term, the more so, as it is really likely that 
the subdivision of the genus propo.«(pd by him will be hereafVer sanctioned. 
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ments might readily be mistaken for that species. The glabella, 
however, is longer, of an nroeolate shape, and with the furrows 
reaching much further into it. The eyes are not quite so long, as 
they do not reach to the base of the lower lobes, and they are set 
quite dose to the glabella, which is not the case in E, JSmmrichii, 

The tail is longer and narrower ; the axis conical, with the ter- 
minal segment developed. Our species is altogether an excellent 
British representative of a genus common in Bohemia and Sweden. 

Locality a/ad Geological Position. — Upper Lingula Flags. 
Penmorfa Church and Carreg Wen, Tremadoc, N. Wales. Ogof ddu, 
near Criccieth. (Mus. P. Qeol.) 



It may be as well to mention here that 10 species of Conocoryphe 
are already known in Britain. Nine are described in the forth- 
coming Memoir of Professor Ramsay on the Geology of North 
Wales; and a fine species, with highly developed ornament, is found 
in the Lower Lingula Flags of St. David's. As the genus must ])e 
illustrated hereafter, I only give the names and references. 

C invito, Salter, Mem. Geol. Surv., vol. iii., ined., pi. 4, figs. 5, 6, 7 ; pi. 7, fig. 6, 

above described. 
C. abditat id. pi. 5, fig. 13, Upper Lingula Flag, Ogof dda, near Criccieth. 
C. sp. id. pi. 5, fig. 14 (fig. 15 tail ?), same locality. 
C. gp, id. pi. 5, fig. 1 6, same locality. 

C.f nmpleijid. pi. 5, fig. 17, Upper Lingula Flag, Penmorfa Church. 
C. vexata, id. pi. 8, fig. 7, Lower ? Tremadoc Slate, Penmorfa village. 
C depressOfid. pi. 6, fig. 1, 2, 3, Lower Tremadoc, near Penmorfa Church, and Wem, 

Portmadoc. 
C.fverinmilisy id. pi. 6, fig. 13, Lower ? Tremadoc, above Penmorfa village. 
C.f olenoides, id. pi. 8, fig. 6, Upper Tremadoc, Garth, Portmadoc. 
C. variolariSf id. Quart. Geol. Joum., vol. xx., pi. xiii., figs. 6, 7, Lower Lingula 

Flags, St. David's, Pembrokeshire. 



Explanation of Plate VII. 

Figs. 1-4. Angelina Sedgxoicki^ Salter, in various states of compression, according to 

the position in the slaty beds. (Mus. Pract. Geol.) 
Fig. 5. Labrum of ditto in Mr. Homfray's cabinet Upper Tremadoc, Garth Hill, 

opposite Portmadoc. 
Fig. 6. Conocoryphe invita, Salter. Upper Lingula Flag, Penmorfa Church, Tremadoc, 

N. Wales. 

J. W. Salter. 
Novewber 1864. 
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Decade XL Plate VIII. Fio. 14. 



OLEHUS GATAKAOTES. 

[Genus OLENUS. Dalman, in part (Sub-kingdom Articulata. Clara Crustacea. 
Order Trilobita. Family Olenidffi.) Glabella oblong, or usually narrowed anteriorly, 
lobed ; eye smooth, with a narrow prominent ocular ridge {Costula facialu, Angelin) 
connecting it with the upper part of the glabella ; facial suture marginal in front, and 
cutting the poHterior margin behind ; cheeks spinous, no rostral shield ; hypostome ? 
labrum oblong, narrowed at base ; pleunn 7-15, (14 typically), pointed and curved; tail 
with articulated axis and sides.] 

[British sub-genera. Olenusy Dalman. Body rings 11-15, head semicircular, 
spines moderate, tail entire. — Sphtprophthalmus, Akoelin (including Eurycare,, id.) 
Body rings 7-15 ; head transverse, with remote eyes and widely cunred long spines. — 
Parabolina, Salter. Body rings 12; head semi-lunar; eyes i^proximate ; spines 
diverging; tail spinose. — Peltura, Amoelin (not Milne-Edw.). Body rings 12; head 
narrow, with approximate eyes, and no spines ; tail spinose.] 

Diagnosis. 0. ovaius 1^ uncialis et ultra, capite magno semilunaris 
spinis brevissimis. Glabella snlcis tribfis fere perfectis, Oculi antici. 
Thoracis axis latus, pleurre vix recurves brevispinastp, fulcro remoto, 
Cauda mifiuta, iransverstty semicircular is, axi latissimo. 

Several species of tlic well-known OUnva of Dalman are now 
added to the British list. The originally described British form is 
Olenus micrainif*, in our Decade II., plate 9 (1849), also "Siliiria," 
2nd ed., p. 45, foss. 4, fig. 2. That is not, however, by any means a 
common fossil, and it is necessary now to distinguish from it the 
present species, which appears to be the ordinary form* in the lower 
black shales of North Wales, 

Description, — Nearly an inch and a liiilf long, ovate, blunt at 
both ends, the head wide, nearly one inch broad, the body much 
narrower, tapering regularly to the tail. The head is sub-truncate, 
the glabella moderate in size, parabolic, not so broad as the cheeks, 
reaching forward nearly to the naiTOW front margin, and about the 
width of that margin distant from it, furnished with three pairs of 
ftirrows, of which the lower two are complete across. The eye is 
nearly as far forward as the front of the glabella, and somewhat 
[XI. viii.] 11 H 
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remote from it. The hinder angles of the head with the spines 
abrupt, short, scarcely reaching the fourth segment, directed back- 
ward, not outward as usual in the sub-genus. 

Body rings 15 (our artist has only represented 14 rings), their 
axis convex, neariy as broad in all the rings as the pleurae, which 
decrease regularly, not abruptly, in length from before backwards ; 
they are obliquely pointed, with short spines directed outwards, but 
very little backward. The fulcrum of the pleune is placed beyond 
the half, even in the hinder rings. 

Tail short, semi-oval, with a very wide axis, of three rings, and 
the sides with two furrows. 

O. micTUTus is easily distinguished from 0. caiaTactea by the 
oblique lower glabella furrows, the shape of the small smooth sub- 
tnmcate tail, and *by the abrupt narrowing of the hinder body 
rings, which also have the frilcrum placed nearer than half way out 
from the axis. The tail is oven more easily distinguishable, the 
width of the axis being greater than that of the sides, and having 
three rings, including the terminal portion ; there are two lateral 
furrows, not one only, 0. cataractea has 15 body rings. 0. mi^ 
cruii'vs ll. 

The head is much like that of 0. mic?ntnw, but the lower glabella 
furrows run quite across. Compared with the Swedish 0, trun- 
catxiSy the greater breadth of the cheeks, and the longer, more 
parabolic form of the glabella, will distinguish it. I do not compare 
the caudal portions, for Angelin's figure looks as if there were some 
mistake in this part. Possibly two of the caudal rings as %ured 
by him belong to the body^ which otherwise would have but 13 
rings — a difference hardly to be expected in such closely allied 
forms. 

0. tmmAXVbUja is, I think^ from higher beds, at Andrarum in 
Scania, than our Lower Lingula flags, but this is a point not 
yet sufficiently investigated. 

Localities and Geological Position. — Lower LikqtTUL Flags, 
Maentwrog Waterfell, Merionethshire, in black shaJy strata ftdl of 
Agnostus princeps ; also at Treflys, E. of Oiocieth, Carmarthenshire 
N. Wales, where I found the figured specimen in 1859. Specimens 
probably identical are found at the Dolgelly gold mines. 
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OLEVUS (SPHJEBOPHTHALXnS) FLAOELLIFEK. ? 

Plate VIII. Figs. 7, 8. 

SrNONYMS. SphiBToph. flagellifer^ Angelin, Pal. Suecica, pi. 26, 
fig. 7. ? Saltek, Mem. Geol. Surv., vol. iii. ined. pi. 5, figs, 8, 9. 

The only diflferenoe I can see between the Tremadoo specimens 
and the figure by Angelin is, that the glabella furrows in ours i-un 
quite across, while Angelin gives them as only lateral. But as this 
character of the complete transverse furrows seems to beloDg to 
the whole of the Sphcerophthalmi, perhaps the Swedish artist has 
not suflSciently represented it. The other characters of the sub- 
genus (for it can, I think, only be so regarded) are the short and 
wide transverse head, the cylindric glabella reaching the front 
margin, and the very large curved head spines. 

Again, Eurycare, Angelin, which I regard as only Sphceroph- 
thahniL8, has a somewhat broader front, and wider and more para- 
bolic glabella, thus leading from Sphcerophthalmns to the true 
Oleni^ of which 0. gihhosua may be taken as the type. The cha- 
racters seem to me not to be absolute in any of these sub-genera, 
aud hence they may all, I think (and Barrande seems to be of the 
same opinion), be conveniently retained in Olenua, 

Deacinption. — Our specimens are so imperfect, that I do not 
pretend to give a true diagnosis, nor do I feel quite sure I have 
identified it rightly. 

The head is very transverse and has parallel edges. The glabella 
is nearly square, and has only two pairs of furrows. The lower 
reach &r across, and appear quite complete in some specimens ; the 
upper, not represented in our scanty figure, only lateral and short. 
The ocular ridge is distinct and oblique. The margin very narrow. 
The neck segment also narrow. The free cheeks rotund, the eye 
large and prominent ; the spine seeming to start from the outer 
edge above the angle. The thorax rings are strongly furrowed, their 
axis moderately broad. 

The tail is entire, sub -triangular, with a conical axis, and furrowed 
sides. Our specimen shows no trace of a spine such as Angelin 
figures and describes. 

I think the species is a distinct one, but in the absence of more 
complete materials, do not think it worth while to separate it from 
its near ally. Our figure is necessarily imperfect, but might have 
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shown more clearly the upper pair of glabella fuiTOWs and the 
outwardly placed head spines ; the eye is also too small. 

Locality aiid Geological Position --JIfper Lingula Flags* 
Carreg Wen, Borth, Portraadoc. (Mus. Pract. Geology.) 



olenus (pakabolina) sekbatus. 
Plate VIIL Fig. 5. 

Diagnosis. 0. modicus, l^uncialis, convexus. Glabella oblonga 
(squilata, hand parabolica, antice subtruiicata^ sulcis utrinque binis longis 
fere medium glabella attingentibus^ paullo obliquis. Sulcus cervicalis vix 
continuus. Oculi valde antid, Genee angust<B, Cauda {hie baud dubie 
referta) semicircularis axi prominulo 4 costatOy obtuso ; lateribus utrinque 
5-dentati$y dentibus patulis limbo brevioribus ; hoc A-sulcatOy sulcis 
omnibus distincte inter lineatis. 

Synonyms. Olenus (ParaboL) serratus, Salter, Mem. Geol. Surv., 
vol. ill. ined. pi. 5, figs. 6, 7. 

Description. — Glabella quite as wide in front as behind, with a 
broad neck segment, equal in breadth to the basal lobe. The second or 
middle lobe somewhat narrower. Fixed cheeks broad, sub-trigonal, 
equal to more than half the width of the glabella, the eye placed 
very far forwards, opposite the forehead lobe. Free cheeks not 
known, probably narrow. 

Tail, most likely of the same species, semicircular, serrate, with 
short, somewhat radiating spines. Axis thick, of four prominent rings 
and a blunt terminal piece ; sides four-ribbed, the ribs duplicate, 
and produced on the margin into strong spines of less length than 
the limb, five on each side, the fifth pair of spines being set rather 
wide apart beneath the axis. 

Ajjinities, — I much wish I could identify this with the common 
0. spinuloauSy Wahl., for the head is very like. But the caudal 
shield is decidedly different, and as it in all probability belongs to 
the same species as the head, I feel bound to keep the two distinct. 
The glabella, moreover, differs, as above described, firom that of the 
true 0. spinulostiSy which tapers a little forward. In that species 
the tail spines also are greatly lengthened. 

Hi8ta)*y, — The section Parabolinay regarded as a genus by 
Angelin, was proposed by me in 1849 to distinguish the species of 
0lenu8 which have 12 body rings and a laciniate tail. 0. acara- 
bceaides might perhaps belong to this sub-genus as so defined, but 
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it has 13 body rings, and clearly belongs io a different natural 
group, in whidx the cheeks are much contracted, and the glabella 
enlarged ; in the majority of Oleni the reverse is the case. 

I believe Angelin has good reasons for supposing there are 
several distinct genera included under Olenus, but I do not quite 
see the way to their definition yet The term Feltura can only 
stand by courtesy, for it was founded on a species of Lichas, as may 
be seen by reference to Capt. Fletcher's description of the British 
Upper Silurian species of that genus.* 

Locality aiid Geological Po«^ifia?i.— Uppku Lingula Flags, 
Carreg Wen, Borth, Portmadoc. 



olenus scakabaoides. 
Plate VIIT. Figs. 1-3. 



Synoxyms. VermieulUes vagipennis, Bromrll, in Act. Lit. Upsal., 
1729, pp. 525, 528, cum icone. Entomosiracites scarahfBoideSy Wahlenb., 
Nova Act. Soc. Upsal., vol. viii. t. 1, f. 2. Olenus scarab,, Dalman, 
Falaeadse, p. 257. Olenus scar ah, y Hisinger, Lethroa Suecica, t. 4, f. 4. 
Paradox scarab,, Brongniart, Crustaces, foss. p. 34, t. 3, f. 5. Pel' 
tura scarab., Milxe-Edw., Crustacea, vol. iii. p. 344 (1840). Peltura 
scarab,y Angelin, Palseont. Suecica, pi. 25, f. 8 (mala), 1855. {^Olenus 
spinulosus? Phill., Mem. Geol. Surv., vol. ii. pt. 1, pp. 55, 239.] O. 
scarab., Salter, Siluria, 2nd ed., Appendix, p. 540. 0. scarab., Id., 
Mem. GeoL Surv., vol. iii. ined. pi. 5, fige. 2-5. 

In size, as well as form, these pressed and distorted Trilobites 
agree pretty well with Christiania specimens presented by Dr. 
Tb. Kjerulf to the Mus. Pract. Geology. But ours show only one 
ring to the axis of the tail besides the terminal lobe. Wahlenberg's 
fossil has two rings to the axis. The marginal spines are only 
clearly seen in one British example ; they do not differ from the 
Swedish species except in being shorter (see fig. 8). The glabella 
in our specimens is broader, and the lobes less distinct. It is mani- 
fest, therefore, that there are sufficient differences to render it 
probable that better specimens ^vill require us to distinguish it. I 
shall at present call it — 

Var, OBESUS. 

The following characters appear to me to be constant, and I find 
them both in N. Welsh and Malvern specimens. 

* Quart. Geol, Joiim., vol. vi. ]». ?35. 

11 h3 
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Qeneral form broad oval, seldom reaching in length aboTe an 
inch ; of this the head occupies fully one-third. It is semiK>val, 
without the fixed cheeks (fig. 1), but with them (and perfect heads 
in Mr. Edgell's collection show them well) it becomes transverse- 
oblong. The broad parabolic flattened glabella is more than equal 
to the width of the cheeks, and has usually straight sides, sometimes 
in Malvern specimens a little contracted in the middle (fig. 4). 
Lobes very slightly marked (our fig. 4 has them too strong). The 
neck segment enlarged at the sides, and quite distinct across. The 
three pairs of fuiTows obscure. A very narrow margin in front of 
the glabella. The fixed cheeks narrow triangular, the eye very far 
forward, and connected with the front of the glabella by a low 
ocular ridge. The neck-furrow on the cheeks very near the hinder 
margin. Free cheek semicircular, very convex on its outer edge, 
and with a strong but narrow margin^ and no spine^ the base 
losely contracted. 

Labrum (fig. 4 a), in a Malvern specimen lent by the Rev. W. 
Symonds, squarish, urceolate, with the base not expanded, the sides 
convex, the apex broadly truncate; the lateral furrows oblique, 
broad, not deep. 

Body rings 14 (in a specimen lent by Mr. Ash, fig. 1). But this 
number is somewhat doubtful, as I find my notes say it has only 
12 distinct ones. The Swedish fossil has 13, according to Angelin's 
figufe, but his description gives 12, probably the true number. 
Ours do not show a central tubercle. 

Tail semicircular, with broad blunt axis^ showing one distinct 
ring, and a larger terminal portion. The sides as broad as the 
axis, and with three obscure furrows, the margin distinctly triden- 
tate on each side, with short spines, not much projecting beyond 
the border, which is not at all marginata 

I believe we may safely identify with this the small species found 
at Malvern (pL 8, fig. 4), and described by Phillips under the name 
of 0. 8pinulo8ii8» We have copied his figure, Mem. Geol. Surv., 
vol. ii. pi. 1, p. 55. It is certainly not Wahlenberg's species of that 
name. The furrows of the glabella are far too plainly marked in 
our figure, but the slight contraction visible on the sides of the 
glabella is correct for Malvern specimens. 

Taking all the evidence together, I am inclined to think the 
British fossil distinct from the Swedish; and I am principally 
indebted to Mr. Edgell for the specimens which lead to this con- 
clusion. I shall retain the name under which our fossil is usually 
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known till we have more complete evidence that the var. obeavs is 
distinot as a species from the well-known Swedish type, 

LoooUity and Geological Position, — Uppeb Linoula Flags, 
CaiT^ Wen, near Borth, and Penmorfa Church, both near Tre- 
madoc, N. Walea Abundant at Whiteleaved Oak, Malvern, in the 
Uppeb Likgula Flags (Black Shales) of that locality. 



olevus (sphjeboph.) huxilis. 
Plate VIIL Figs. 9-11. 

Diagnosis. 0, {Sph,) minuius, capite angusto antice emargifutto, 
pleuris 7, posticis solum spinons, cauda sexcuspidcUa, Glabella convexa 
angusta parabolical sulco basali completOy reliquis obsoletis, cervicc spi- 
noso. GetuB convexissinus, oculis omnino posticiSy magnis. Thorax 7- 
costatus, pleuris duobus anticis muticis, reliquis spinosis, Cauda brcvis 
semicircularis, G'Spinosa^ spinis externis majoribus. 

Synonyms. Olenus humilisy Phill., Mem. GeoL Surv., vol. ii. pt. 1, 
pi. 55. Salter, Mem. Gcol. Surv., vol. iii. ined. pi. 5, fig. 12. 

This minute species is well characterized by its very narrow 
instead of wide cheeks. Yet in other respects it is a perfect 
Bphcerophthalmua, and such a copy in miniature of the Glenoid 
type, with nearly all the characters exaggerated or reduced, as to 
show us that great variation is to be found within its limits, and to 
induce us to regard the various groups into which Olenus has been 
divided as sub-genera rather than distinct generic types. 

Description, — A minute form, not above a quainter of an inch in 
length, and of an ovate shape ; the head broadest, as usual in this 
sub-genus, but rather squarish-oblong, with an emarginate front, 
the very convex cheeks projecting on either side so much forwai^d 
as to bring their greatest convexity in advance of the narrow para- 
bolic glabella ! The facial suture follows this convexity in a sigmoid 
line, cutting the front margin at a short distance outside the axal 
furrow, then curving outwards widely, and then again at the lower 
third much contracted inwards to the place of the eye, which is near 
the base of the cheek. The eye-lobe which covers it is elevated and 
easily broken away, being divided by a deep furrow from the fixed 
cheek. 

The eyes are large and round, and placed quite at the base of the 
free cheeks, which are true semicircles, strongly margined, and com- 
pletely contracted to a point behind, showing (so far as I can see) 
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no trace of the curved spine characteristic of this sab-genu& Our 
figured specimens had not the free cheeks in any case. Mr. Edgell's 
specimens show them well. 

Body short, of seven rings only,* with a broad axis, showing in 
the five front rings the central tubercle. The pleurae are short, 
strongly grooved ; the two front ones without recurved spines^ the 
rest spinous ; the spines bent strongly back and about as long as 
the pleural. 

The tail is nearly a semicircle, and furnished with a strong conical 
three-ribbed axis, which reaches the end. The sides two-ribbed, 
with three spines on each side, the forward one longest, the other 
two short, and leaving a rather broad smooth space at the extremity 
of the tail beneath the axis. 

Locality and Geological PosUion, — Only known in the Black 
Shales of Malvern, Fowlet s Farm, and Whiteleaved Oak Farm, &c, 
and very abundant there, with other species of the genus next 
described. 



OLEHUS BISULOATUS. 

Plate VI IL Fig. 6. 

Diagnosis. 0. (Sph.) modicus, capite transversa^ glabella hisulcata^ 
genis latissimis. Thorax pleuris latisy profunde sulcatis, spinis validis 
rectis. 

Synonym. 0. bisulcatus^ Phill., Mem. Geol. Surv., vol. ii.pt. 1, p. S5y 
fig. 1. 

The head of this species is remarkably wide, and thus differa at a 
glance from 0. humilis, with which it occurs. The body rings 
have lately been detected in the cabinet of my friend, Mr. Edgell, 
and I am thus enabled to improve the description. The species is 
stouter in all its parts than is usual in the sub-genus. 

The species is a small one, not more than eight lines in length, 
and the width from tip to tip of the stout thorax spines seven lines. 
The head is very transverse, three times as wide as long, even ex- 
cluding the firee cheeks, which we do not perfectly know, but believe 
to have extended somewhat further out, and to have been armed with 
a stout curved spine starting one third or thereabouts above the genal 
angle. The fi-ont is straight, or only slightly emarginate, and the 

* The species is abnormal for the genus, abnormal even for the sub-group to which it 
belongs. It contradicts most of the technical characters of Olenus, and yet CTidently 
belongs to it 
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margin narrow, the long sub-cylindrical glabella touching it. The 
axal furrows are deep ; the glabella narrower forwards and rounded 
in fronts with a strong neck-lobe, not spinous but with a central 
taberde, a pair of complete basal grooves cutting off the lower 
third of the glabella, and an incomplete upper pair. 

The fixed cheeks consist of an oblong convex plate in front of 
the eye, which is placed fisir back, opposite the basal furrow, and 
about the width of the glabella apart from it. The ocular ridge is 
very oblique, and only reaches the front edge of the broad eye lobe. 
The facial suture is sinuous, but nearly vertical to the eye, and be- 
neath it turns abruptly outwards in a line all but parallel to the 
neck margin, and reaches it at a distance from the glabella equal 
to twice the width of that organ. The neck furrow is narrow, but 
distinct all along. 

[The cheek, in a separate specimen of Mr. EdgelFs probably 
belonging to this, is a quadrant of a circle, with a round prominent 
eye, and a narrow margin on the outer edge. The spine starts con- 
siderably above the angle, and on the level of the eye, and appears 
to be short and not much curved.] 

Thorax of — ? rings. We have only six preserved ; they are 
broad, straight, equal in width to the axis, excluding the strong 
patent spine, which bends very little backward, and is about as 
long as the pleurse themselves. The pleural gi'oove is deep and 
broad, and reaches the base of the spine. The axis is convex, and 
has a spinous tubercle on each segment. 

Locality a/nd Geoloffical Position, — Upper Lingula Flags, 
Whiteleaved Oak, Malvern. (Mus. Pract. Geol.) 



OLENUS (8PHJEE.) PECTSH. 

Plate VIII Figs. 12, 13. 

Diagnosis. O. parvulus monstrosus, capite contracto longispinoso, 
thorace multispinosOy cauda mira pectinata et in spinam longissimam cen- 
traletn producta. Caput cul frontem emarginatum, glabella brevi, gena 
angusta spinam medianam curvam gerente, Oculis omninc antrorsis. 
Thorax pleuris rectissimis, spinis cunculatis, Cauda spinis utrinque sex 
parallelism et mediana longissima. 

Oblong, the head contracted in width, emarginate in front, with 
narrow glabella, and furnished with convex projecting cheeks, 
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bearing very forward eyes. They are placed on the most promiiient 
part of the cheeks, opposite the fix>nt of the glabella, and about 
midway from it. The fixed cheek is wider than the glabella^ but 
the free cheek is not so wide, and much resembles that of 0. huimlis. 
And the facial suture, as in that species, is nearly vertical below 
the eye as well as above it. 

The headH9pine does not in this species start from nearly the 
base, but quite up in the middle of the free cheek. It is only slightly 
curved ; but arising from so unusual a position, it has a most odd 
appearance. It reaches to the seventh thorax ring. 

The thorax-rings are much wider than the head, and remarkably 
straight across. The axis is not above one-third the width of the 
straight pleurro, which are even a little curved upward, and grooved 
throughout ; they bear a straight spine, directed obliquely back- 
wards, and longer in the hinder segments. We only know seven 
rings ; there must have been several mora 

Mr. Turner, schoolmaster at Pauntley, Qloucestershire, was the 
discoverer of this curious species, and sent it to the Rev. W. Symonds. 
It Las since occurred in greater plenty. Mr. Edgell has perfect 
heads and several caudal portions. The Rev. T. B. Brodie has ah 
excellent specimen. 

Locality. — With the preceding. 

The group of species last described rather ftiUy illustrate the 
curious sub-genus Sphceropkthdlmus, and show how wide in these 
ancient genera the limits of variation are in a single group. As we 
ascend in the geological scale, the law of variation becomes more 
restricted, and characters which are of family value in the more 
advanced groups scarcely afford generic distinctions in some of the 
more ancient and less highly organized ones. 

The Olenidce and the Asaphidce have both of them wide limits, 
and it may be possible bye and bye to subdivide them. 

Locality and Oeol Position. — Uppeb Lingula Flags, White- 
leaved Oak, Malvern. 

Figs. 15, 16, 17. 

I have figured the Swedish O. spinuloaus (fig. 16,) to give the British student an Idea of 
what form to look for when searching for fhigments of O. aerrahu. Fig. 15 illustrates 
perfectly the sub-genus SpharophthahnuSf while it is also a common Upper Lingula 
Flag fosBil for Britain (see Mem. Geo!. Surv., vol. iii. ined., pi. 4). Fig. 17 is Angelin's 
sub-genus Leptoplasiits, which I regard as a form of Sphmrophthahnu8y and may illus- 
trate in part our O. pecten and O.flageUifer, OlenuM proper and Petwra art sufficiently 
represented by our own species. 
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Other British Species. 

O. mierwiu^ Salter, Decade IL, pi. 10, (aection Olenua), 

O. alaiuBf Back, our pL 8, fig. 15, and Salter in Mem. GkoL Snry., yoL iii. ined., pi 4, 
fig. 8 (aeetioii Spharophihalmua,) 



Explanation of Plate YIII. 



Figs. 1-4. Olenut (Pelturd) «cara6<eouief, WahL? (possibly a new species), yar. obesus, 
Salter. Fig. 1. Natural size, uncompressed (Mr. Asb*s cabinet). Fig. 2 
compressed (Mns. Pract Geology.) Fig. 3, sligbtly enlarged ; specimens 
are, howeyer, occasionally ibnnd nearly of tbese dunensions. 

Fig. 4. Malyem specimen, the same figured by Phillips in Mem. Geo!. Sury., yol. ii., 
pt 1, pL 55. The glabella furrows are &r too strongly marked. 

Fig. 4 a, Labrum, from Malyem. Upper Lingula Flag (Black Shales). 

Fig. 5. Olenua (^Parahciind) serratwt, n. sp, Carreg Wen, Portmadoc. 

Fig. 6. Olenus (^Spharophihalmus) bisulcatus, Phill. His original specimen fVoni 
Malyem, in Upper Lingula Flag. 

Figs. 7, 8. OlenuM {Sphar.) Jlagellifer, Angelin. ? Carreg Wen, Portmadoc, Upper 
Lingula flag. 

Fig. 9. Oknus (^Spfuer,) humUis, Phill., Malyem. Dr. Grindrod's cabinet (magnified). 

Figs. 10, 11. Heads of the same (the true cheeks lost). Same locality. (Survey 
collection.) Abundant in the Black Shales. 

Fig. 12. Olenus (^Sp/utr.) pecten.f n. sp. Same locality. (Rey. W. Symonds' cabinet.) 

Fig. 13. Thorax of do., natural size and magnified. Same locality and cabinet 

Fig. 14. Olenus cataracteSf n. sp.. Lower Lingula Flags, Treflys, near Criccicth (Mus. 
Pract Geol.) 146. Tail enlarged. 14 a. Pleurse. 

We haye figured three Swedish fossils to illustrate sub-genera imperftectly represented 
by British specimens. All are from the primordial zone. 

Fig. 15. O. (^Sphar.) alatuSf Bseck, copied from Angelin. 

Fig. 16. O. {Parabdina) spinulosa, WahL do. 

Fig. 17. O. (^Leptopkutus) or Spharophthalmus raphidophoruSy Angelin, copied from 
his Palseont. Suecica, pL xxyi., fig. 2. 

J. W. Salter. 
November 1864. 
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Decade XI. Plate IX. Figs. 1-5. 



PHACOPS (TSIUEBOCEPHALUS) LJEVIS. 

[Genus PHACOPS. Emmetch. (Sub-kingdom Articnlata. Class Crustacea. 
Order Trilobita. Family Phacopids.) Eyes largely facetted ; ficial suture ending on 
the outer margin ; thorax 11 -jointed.] 

fSub-genus Tnmc/'ocejjhalHs. Form compact. Glabella inflated and expanded 
or M'uids, the lobes, except the basal ones, obscure. Eyes very small, of few large 
len.<es (often lofit by abrasion) or absent. Head angles not spinous. Facial sutures 
so'.dered. Thorax ^viili plcuitc all rounded. Tail small, of few segments, with even 
Iwrcler, and not at all produced.] 

Di.\<ixo?is. P. ( Trim.) aectis, late ovatns IttviSy glabella latisHmd, 
hreri, genas svhsphericns trigonas superintendente ; lobis hasalihus mintitis 
(listincfis. Thoracis axis atigiistus, fnlcro pleuranim axin approximator 
snlcoque brevi, Cauda latissinia hrevis, axi longo^ S-annulato, lateribus 
4'SitlcosiSy 7nargijii nulla. 

Synonyms. Trinncleus l(Bvis, Ml*nst. Beitr. Heft 5, t. x. fig. 6 (1842), 
Calymene Icevis^ PniLL., Pal. Foss., pi. 55, fig. 250 (1841), (not CaL l€Bvis, 
MOnst., 1. c. t. V. fig. 4). Asaphus or Trinucleus, Sowerby, Geol. Trans., 
2n(l Ser., vol. v. pi. 57, fig. 30 (1840). Trimerocephalus l€eviSy McCoy, 
Ann. Nat. Hist. vol. iv. p. 404, woodcut (1849). Ibiil, Synopsis Woodw. 
Mns., p. 178 (1851). Salter. Paljnont. Society, Monogr. (1864), p. 16, 
pi. 1, figs. 5, 6, 7. 

It would perhaps be better if a new name were bestowed upon 
this species. It is clearly enough the TAnucleua IcBvis of Munster, 
and that fossil belongs to Phacopa, But the Phacops (Calymene) 
hevis of Miinster is quite another thing, and typical of another sec- 
tion of the genus ; and if the latter were a good species, and not a 
mere synonym of P. granulutus, as I believe it to be,, it would be 
imperative to change the name, and I would then propose the term 
P. trinncleus for this species. At present it had better stand as 
P. loivis, 

[XI. ix.] 11 I 
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There is less difficulty about the name of the sub-genus. Thai 
bestowed by McCoy is convenient enough, the group being a really 
good one, distinguished by the soldered head sutures and especially 
the absence of eyes.* No trace can be seen of these organs in the 
present species. 

Description, — Rarely exceeding an inch and a quarter long, of a 
broad oblong-oval shape, the head being nearly one-third the whole 
length, convex,^ and divided deeply into three tumid lobes, of which 
the lateral ones or cheeks are not above half the width of the 
glabella. This is " sub-rhomboidal,'' or spherical-triangular, convex, 
smooth, twice as broad in front as behind, where a very narrow pair 
of basal lobes separates it from the neck-ridge ; the upper furrows 
are quite obsolete. The cheeks are trigonal, the shortest side being 
th^ outer or marginal side, very evenly convex, and with no trace 
of an eye. They are bordered by a very distinct and rather broad 
smooth margin, which is continuous at the rounded posterior 
angles of the head, and lost in front, where it abuts against the 
glabella. 

Thorax of 11 segments, with convex nan'ow axis and rounded 
pleurae ; the segments of the axis tuberculate at the sides ; the 
pleurse not much bent back, rounded at the end, the groove narrow 
and short, the fulcrum placed at less than half way out ; the facet 
rather large. 

The tail is short and broad ; its length not half its breadth, 
and both forward and hinder edges being curved, so as to give a 
lenticular outline. The axis is suddenly narrower than that of the 
thorax, conical and gently convex, attaining very nearly the border 
of the tail, blunt at the tip and marked with four or five transverge 
furrows. The sides have four radiating bent furrows, which are 
fiaintly interlined and nearly i-each the edge ; there is no distinct 
border to the tail. 

The species was first figured in England (from the only English 
locality I know of, viz., the Knowl Hill, near Newton Bushell,) in 
the plates executed by Sowerby for the Devonshire Memoir of 
Professor Sedgwick and Sir R. I. Murchison.f That figure is from 

* Trimerocephalus has been lately made to include all the species with lobeless or very 
faintly lobed glabella and soldered sutures and superficial minute eyes, e.g., Phacops 
Vo/^orf^i, Barrandc, and P. cryptophthalmus, Emmrich, which last is figured on our plate 
for oomparison. But it will probably be hereafter restricted to the present species and 
kindred forms, ninoe the most careful scrutiny fails to detect the least trace of eye or 
facial suture. 

t Trans, (ieol. Soc., 2nd series, vol. v., J 840. 
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an uncompressed specimen, but they are mostly distorted, and, as 
noticed by Mr. Pengelly, the head is generally disjointed from the 
body and inverted, as if the animal had habitually kept it bent under, 
and been preserved in the slate in that position. In that posture, 
and exposed to the accidents of slaty cleavage, it is often difficult 
to distinguish the parts correctly ; and the juxtaposition of two 
specimens, or the extra elongation along the line of cleavage, have 
often given rise to a specimen with apparently more than the proper 
number of body rings, and to all sorts of abnormal proportions of 
th^ various parts. 

Locality and Geological Position, — Upper Devonian. Knowl 
Hill, Newton Bushell. It is quoted by Phillips from S. Devon, at 
Mudstone and Durlstone Bay. I tliink there is much doubt of these 
Lower Devonian localities, but less doubt about Brushford, N . Devon, 
in the Marwood or Pilton group. 



Explanation of Plate IX. 

Fig. 1. Phacops (^Trimerocephalus) lavU, Miinster. Specimens from Knowl Hill, 

Newton Bushell QSi. Pengelly's cabinet) 
Figs. 2, 3. From the same locality and cabinet. Specimens in which the head has 

been diijointed from the body and reversed in position. (See also fig. 5.) 
Fig. 4. Thoracic ring and tail from Mr. Vicary^s cabinet. 
Fig. 5. Original specimen figured by Sowerby in the Geol. Trans., 2nd series, vol. v. 

(Same locality.) 
Fig. 6. Phacops {Trimeroc. f) cryptophthalmusy Emmr., from Nassau. Copy of Sand- 

berger's figure to show the differences of the species. P. cryptophthalmua 

is often confounded with P. Utvis. 
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Dkcadk XI. Plate X. 



PAKADOXIDES DAVIDIS. 

[Genus PARADOXIDES. (Sub-kiDgdoin Articulata. Cla88 Crustacea. Order 
Trilobitu. Family Olenidai.) Elongate, of many segments, with a broad head and 
spinous head-angles, often greatly extended. Glabella \videly clavate, with the lower 
furrows complete across. Labrum soldered to the h}^ostome. Body rings flattened, 
17 to 20 in number, produced into recurved spines. Tail mnall, of few segmentii. Kange, 
primordial zone only.] 

Diagnosis. P, sesquipcdalis ct ultra, i/uiximusy glabella parum cla- 
vata-y f/enis lation\ sulcU duohus solum perfectis, reliquis obsoletis. Oculi 
antrorsum positi. Thorax articulis 19, axe la to. Pleura; snbrccttBy 
apieibus rrettrvis; anticis brevissimis abrupteflexisy ultimis longissimis^fere 
parallelis. Cauda truncatay axi obscuro 2-3 annulato ; gladiis latera^ 
libus longissimis. 

Synonyms. Paradoxides Davidis, Salter (1863), Quart. Journ. Gcol. 
Soc. (1864), vol. XIX., p. 275, woodcut, and XX., pi. 13, ^^. 1-3. 

The genus Pamdoxides, from its bulk, has necessaxily attracted 
attention from the earliest times in whicli fossils have been oKserved 
and collected. Linnieus figured it, from Sweden, and Count Kinskj'^ 
from Bohemia, in the 18th century, and the EtttoviostmcUes para^ 
doxissivncs was still the name undei* which Wahlenberg noticed it 
in his r^siim^ of the Swedish Tiilobites in 1821. Brongniart added 
to the typical form several species afterwards known as Olenus by 
balman, who did no more than uselessly change the name of the 
whole genus. And while the species were distinguished by subse- 
quent observers, the new name Olenita seems to have been adopted 
till Bronri, in 1835, restored that which Brongniart had imposed. 
Zenker, in 1833, had suggested a division of tliis large genus, making 
the great Paradoxides the type of 0lenu8y and so reversing the 
original nomenclature. But Emmrich's essay did not second this 
idea, and it was left for Qoldfuss, in his systematic review of the 
group (Jahrbuch, vol. v., 1843), to give their correct definition to 
these two genera, which have since been generally adopted. 

The broad club-shaped glabella, largt^ head spines, and numerous 

[XL X.] 11 K 
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(17 to 20) segments to the body, easily distinguish this group, 
which comprehends the largest Trilobites known, and yet is the 
earliest or nearly the earliest type of the whole Trilobite family. 
Agnoatus accompanies it in all countries where it has been observed, 
and it is known to have ranged from N. America to Russia, and 
from Sweden to Spain and Bohemia. Twenty years ago a single 
specimen was found in the British slate rocks, and it is only within 
the last year or two that it has been found in any considerable 
numbers, in a single locality in South Walea I had myself the good 
fortune to discover the new species, which was first figured in the 
Quarterly Geological Journal for 1863. 

Description, — Of the head we have now many specimens, and 
some of the fragments betoken a fossil not less than 16 or 18 inches 
long ; one or two heads are perfect, and show that it was semi- 
circular, with very large, thick, cylindrical, and tolerably straight 
spines. The glabella leather long, reaching and overhanging the 
front mai*gin, broader but not suddenly so in front, half its length 
being occupied by the great front lobe. 

There are obscui'e traces in some specimens of short anterior fur- 
rows, but I cannot be sure of more than the two complete posterior 
ones, which bend backwards in the middle, and are equally strong 
with the neck furrow. The eye is far forward, in advance even of 
the second or upper glabella-ftirrow, and is near the glabella, — not 
half its length distant from it. The cheek is coarsely granular, 
except toward the outer angle, and abruptly contracted beneath, at 
the base of the great cylindrical spine. 

The labrum is expanded at the base, and has a truncated end, 
with sub-spinous lateral angles. It is, as usual, separated by 
scarcely any suture from the hypostome, or rather is connate with it. 

I can, in a fine specimen lately found, count 19 body-rings, and 
believe this to be the frill number. The axis is very wide (in the 
largest specimen 1^ inch) and convex, fully as wide in front as the 
pleurae, spine included, and so for the eight or nine front segments. 
The apex of the pleura? in these is abruptly turned back, with a short 
sharp mucro, and there is no enlargement of the second or third 
pleura — a chai-acter of importance in this genus. All have a deep 
gi'oove, which is considerably oblique, and reaches the hinder margin 
just at the base of the spine in all the plem-ae. But from the eighth 
or ninth segment the pleunB lengthen, and the axis gi-aduall}^ tapers. 
The hindermost axial ring is about half the width of the front ones, 
and scarcely one- fourth ns wide as its long pointed pleurae. 
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An the middle plenrse have a Birong curve backwards from the 
federal point, but at the same time arch outwards, and gradually; 
as they approach the tail, close in upon it until the hindermost are 
parallel with it. These hinder pleurae are greatly lengthened, and 
are of two forms in two distinct varieties (possibly sexes ?). In one 
form (fig. 4) the penultimate pleura is developed into a shorter sphie 
than the preceding ; and the last is suddenly abbreviated and in- 
curved. This may be by abortion of the segments. In another 
the increment is regular, but the last spines arc not extravagantly 
developed. In a third variety, the ultimate and penultimate pleurae 
are greatly extended (fig. 7), and this is accompanied by a cone- 
sponding dilatation and lengthening of the caudal portion next to 
be described. 

The tail in this species is most remarkable, and for some time I 
was inclined to believe that its outer segment was the ultimate 
pleura of the body. In fact, the front caudal ring is a very slightly 
metamorphosed body-joint, and is not very strongly connected with 
the tail piece ; but it nevertheless belongs to it. 

Exclusive of the great sabre-shaped lateral spines, which are 
three or four times its length, the tail is an oblong convex plate, 
with a short conical broad axis occupying about two- thirds of its 
length, and annulated by two or three incomplete rings. The 
extremity of this plate is broad and sharply truncate, contrasting 
with the parabolic contour of its axis, which is not so long as broad. 
The sword-sliaped appendages are broader as well as longer than 
the last pleura of the body rings, and at first bend strongly inwards 
beneath the tail, afterwards diverging again at the tips (fig. 4). In 
one variety they are, in a moderate sized specimen, four inches long. 
They are connate with the central plate of the tail, though sepa- 
rated from it by a deep groove, except at the actual base, where the 
character of a pleiuu is maintained by the usual pleural groove 
miming out into it 

The nearest approach to this structure is made by the Para- 
doxidea Bofiemwus. But in that species the enlarged last appen- 
dages are true pleune, according to Barrande^s figure, and the tail 
itself is destitute of all appendages. Moreover, in that allied 
species the second pleura of the body is enlarged ; so we have an 
additional character of separation from the present species. 

In P. fqmtosus, Boeck, the glabella is shorter and the eye less 
curved and nearer the glabella. The unfurrowed portion of the 
pleiu-se is shorter, and the hinder pleurse are only straight, not sinuous. 

11 K 2 
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Paradoxidea DavidAa nearly equals in dimensions the great 
P. ffarlani from Massachusetts, and exceeds the large Newfound- 
land species described by me under the name of P. Bennettii* 
The three Swedish species are greatly inferior in size. 

The above description is chiefly taken from the Quarterly Qeol. 
Journal for the present year. In the plate accompanying that 
Memoir all the varieties are figured. 

Locality and Oeological Poaitioii. — Lowest Lingula Flags, 
Forth Rhaw and Solva Harbour^ both near St. David*s, South 
Wales. It has been lately detected at the Dolgelly gold mines, close 
to Pistyl-y-Cain, by. Mr. Readwin, and by Mr. Ezekiel Williamson, 
an excellent observer. 



p. FOROHHAUUEEI. ? 

Plate X. Fig. 9. 

Snuonxus. Paradoxides Forckhammeri^ Anoelin, Palseontologia 
Suecica^ t. 2 ? Paradox. Forchhammeriy Salteb, Siluria, 2nd ed. 1859, 
p. 45 ; Foss. 5, fig. 2, ib. ; Mem. Geol. Surv., vol. iii. ined., pL 4, fig. 12. 

Description, — Our specimen must, when perfect, have been fully 
3 J inches long by 1 J broad. Of this length the long head is fully 
one inch, semi-oval, and with a long clavate glabella, which reaches 
quite to the front, and is rather broader than the cheeks. Below, 
the glabella is sub-linear, and not much above half as wide as in 
front. And it appears to have only the two lower complete trans- 
verse furrows ; the upper inflated portion, more than twice the 
length of the lower, being unmarked by any furrows, except a pair 
of very short ones marking the place of the middle lobes.t Th© 
eye is larger and placed further back on the cheek. The border of 
the head distinct and broad. Spines — ? (the outer angle of the 
cheek is lost, and we do not know what the spines may be). 

Body with a long cylindrical axis tapering very slowly back- 
wards, with straight sides. The axis-rings are not, even in the 
front part, more than thrice as wide as long, and at the twelfth 
ring not so much. We have only 15 of the body segments, 
and the pleurae are equal and similar for the first eight rings at 

♦ Quart. Journ. Geol. Soc., vol. xv. p. 553. 

t Two pain aremaiked oat in the figure in Siloria above quoted. But there is haidly 
any warrant fbr this. The specimen is too imperfect to decide it fully. 
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least, the second or third not being at all visihly enlarged at the 
end,* 

The pleurae are wider than the axis by one-fifth, or less, and are 
but slightly curved, the tip acuminate, short, recurved, but not 
produced as in P. Davidis. We have only eight pleurae, and 
cannot therefore determine the shape of the extremities of the 
hinder ones. But there is no appearance of enlargement in the 
seventh or eighth. Tlie groove is very oblique, and runs into tlie 
short mucro, rather than ends abruptly behind its base. As M. 
Angelin's P. Forchhaminein wants the front body rings, and ours 
the hinder ones, it is not possible to institute a closer Comparison. 

Although very incomplete, enough remains to show that the 
species is distinct from any of the Bohemijin ones, unless it may be 
P. Bohemicus, and from either of the three Swedish species described 
by Angelin, except P. Forchhammcri 

But there are several points in which it agrees with the latter 
species and diflFers from P. Bohemicus. The glabella is widely 
clavate, and the furrows across the base are parallel, or nearly so. 
The eye appears to be ne4irly in the right position, but this is 
obscure. The body rings, of which we have only 16 preserved, 
have the axis narrovfer than the pleurae, and the latter have only 
short points, and very oblique grooves. The second pleura is not 
elongated, nor at all wider than the third, another point in which 
it differs from P. Boliemicm, but in which P. Foixlihomrrieri does 
not oflTer means of comparison. But in the proportionate length to 
their width, the pleurae agree much better with the Swedish species, 
the length being rather more than three times the width, while in 
P. Bohemicus it is rather less. 

In both P. tfpinosus and P. rotundatu^ of Bohemia, and P. 
Tessini of Sweden, the two basal glabella furrows, besides the neck 
furi'ow, run quite strongly across. Our species does not need, 
therefore, comparison with them, as it has only one transverse 
groove above the neck furrow ; the rest are very obsciu-ely indi- 
cated in this specimen, which has been much compressed in an 
oblique direction. This will account for the nari-ow glabella. 

Loadity and Geological Position.—LowER Lingula Flags, 
North Wales (exact locality uncertain, probably near Dolgelly). 
Collected by A Selwyn, Esq., 20 years back. (Nfus. P. Geology.) 

♦ Usually Bohemian species have the second ring enlarged. N. American species the 
third pleura. In AnopolenuH, an allied genus, the hindemiost 3 or 4 are all enlarged. 
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Explanation of Platb X. 

Figs. 1 -6. Parculoxides Davidis, Salter, yarioas fragments ftx>m the Lower Ldngala 

Flags of St David's. 
Fig. 1. Large glabella, showing two complete furrows, and one incomplete pair (this 

last is doubtful), and other specimens do not confirm it. 
Fig. 2. Tolerably complete head, with the labrum, a, turned upward from the lower 

surface at 6 ; the suture between the labrum and the hypoatotf^iB U seen to be 

soldered. 
Fig. 3. Labrum of large specimen. 
Fig. 4. Hinder body rings showing the gradually lengthening points of the pleurs, 

completed from more perfect specimens. (See Quart Qeol. Joum., 1864, 

vol. XX., pi. 13.) This variety has the last pleura abbroviated. 
Fig. 5. Posterior body rings. 
Fig. 6. (Not numbered on the plate.) Head spine of the largest specimen known. 

All the above, except fig. 2, are in the Mus. Pract. Geology. Fig. 2 is in the 
cabinet of Mr. J. £. Lee, Caerleon. The ornament of its pleuns is seen in 
the magnified figure. 
Fig. 7. Outline, restored from the largest fragments, and nearly coinciding with the 

size of the largest and nearly perfect specimen since found, and placed in 

the British Museum. 
Fig. 8. Body rings of a very large individual. (Mus. Pract. Geology. ) 
Fig. 9. Parudoxides Forchhammeri, Angelin ? From the black Lingula flags of 

N. Wales, Locality unknown, probably Dolgelly. (Mus. Pract Geology.) 

J. \V, Salter. 
November 1864. 
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Decade the Twelfth. 



ILLUSTRATIONS OF THE STRUCTURE OF THE 
CROSSOPTERYGtAN GANOIDS; 

BY 

Thomas H. Huxley, F.R.S. 



L — The genus Glyptopomus. 

At p. 57 of the "Poissons Possiles du Vleux Grrfts Rouge," 
Prof. Agassiz remarks, in establishing this genus, that he at first 
took the only specimen known to him for a Platygnathus ; and it 
is figured in the 26th plate as Platygnathus minor. He de- 
scribes the unique specimen of Glyptopomus minor in the following 
terms : — 

'* This fish, of which I know but a single specimen, obtained at 
Dura Den, and placed in the collection of Prof. Jameson, has the 
body wide and heavy, and resembling in form that oi Holoptychius. 
It lies on its belly, and is turned a little to the left side, so tmtt it is 
the back and right side which are visibla The head is proportion- 
ably small, and composed of enamelled and irregularly sculptured 
bones, which appear to be covered with a thick and very variable 
granulation. In the middle of the head it is easy to distinguish 
the frontals; in front, the nasals ; behind, the occipital ; and a great 
lateral enamelled plate, which indicates that the cheek was 
covered, as in Polypterus, by a single osseous lamella, below, which 
the great masticatory muscle was fixed. 

'^ The scales of the body are very considerable, very high on 
the sides, almost square on the back. They form oblique series, 
which meet at an acute angle in the middle line of the back. The 
scales themselves are very thick, placed side by side, apparently 
connected toother only by the integument in which they were 
implanted. Their enamelled surface is not smooth, but adorned 
with a fine granulation, which gives them a velvety aspect. I 
have been unable to examine their microscopic structure. 

'^ Only a few traces of fins are preserved in the specimen figured ; 
probably a portion of the ventral near the throat, and a vestige of 
the dorsal, or caudal, near the end of the taiL The fin rays seem 
to have been short and delicate.'' 

In the "^ Preliminary Essay "" of the <' Tenth Decade" I de- 
scribed and gave a woodcut of the skull, represented in Plate I., 
fig. 2, of tM present decade ; and in a note at the end of that 

A ft. 
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Es.sjiy, I briefly adverted to tlic addition made to our knowledge 
of the genus by tlie specimen received from Dr. Taylor of Elgiuy 
which I now proceed to describe at length. 

Glyptopomus minou. (PL L, fig. 1.) 

Thia is a cast, in tolerably fine-grained sandstone, of an entire 
specimen of GlyptopomtiSy the parts of which have undergone very 
little derangement. The sandstone block in which the fish has 
been preserved is split into two slabs, along a plane traversing 
the body of the fish, and, in general, midway between its dorsal 
and ventral surfaces. The one slab (fig. I, PL I.) there- 
fore, contains, for the most part, the impression of the dorsal 
surface of the fish, while the other exhibits the impression of 
its ventral surface ; but the plane of splitting has not traversed 
the head, so that the impression of the jugular plates and lower 
jaw is left on both slabs. On the one, or dorsal slab, however, 
it is the impress of the inner surface of the bone of these parts 
which is shown, while, on the other, the outer or sculptured surface 
has left its mark. 

The totid length of the body of this fish is 13/| inches; it 
attains its greatest width (2| inches) in the middle of its length. 
Some allowance must be made, however, for the compression to 
whicii the fish has been sul)jected. 

The greatest length of the head, measured in the middle line, 
from the anterior end of the snout to the level of the posterior 
niart^ins of the opercular apparatus, is 2^ inches, or about one-fifth 
the length of the body. 

The principal jugular plates {G) are each 2 inches long by 
about three-quarters of an inch wide at widest. The impression 
of their surfaces shows that they had had a finely-ridged, more or 
less grnnuhir, sculpture. There is no median jugular plate, and 
there is no positive evidence of the existence of any lateral jugular 
plates. 

Behind, and partially overlapi>ed by, the two principal jugular 
plates there is evidence of two triangular sculptured plates be- 
longing to the pectoral arch ; and behind these commence the 
series of ventral scales, which ai-e irregularly four-sided, about 
a quarter of an inch wide by one-sixth of an inch long, and are 
disposed in transverse rows, which converge obliquely from above 
and without, downwards and inwards, to the middle line. The 
surface of the cast of each scale exhibits a midtittide of nunute 
hemispherical elevations, corresponding with the pits which 
constitute the well-known ornamentation of the scales of this 
genus. 

The median dorsal scales arc irregularly hexagonal, and the 
rows of lateral dorsal scales run from them as a centre, downwards 
and backwards, on each side, to pass into the lateral ventral series. 
The most anterior and largest of these median scales arc as much 
as four-tenths of an inch wide by a quarter of an inch in length. 
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The general character of the sculpture iv< the Buinc on the dorsal 
as on the ventral scales. On the right side of the body some few 
of the scales in the i)08ition of the lateral line exhibit a grooved 
character, which is somewhat more prominent in the figure than it 
appears to my eye to be in nature. 

The impression of the anterior dorsal fin (/>) commences at 
seven inches and three-tenths from the anterior extremity of the 
muzzle; that of the second dorsal (/>') at about nine inches and a 
half from the same point. 

The fin rays of the ventnds ( V) are visible on one side in 
the dorsal impression (fig. 1), and, on both sides, in the ventral cast, 
just in front of the second dorsal. They seem to have been 
broad, but far shorter than the pectorals, and the impressions 
are so indistinct that I cannot say whether they are lobate or 
not 

The pectoral fins (P, jP,) are exquisitely displayed ; each has 
a broad scaly lobe, subivcute at the extremity, and more than an 
inch long, by half an inch wide. The scales exhibit the same 
sculpture as those on the body, but are umch smaller, and 
diminish in size towards the apex of the lobe. The many-jointed 
fin rays are attached all round the margins of the lobe, and 
become longer towards its apex, where they form fully half of the 
length of the fin. 

I see no trace of the anal fin in either slab. The impression 
of the well-defined upper lobe of the caudal (C) commences at 
eleven inches and a quarter from the anterior extremity of the 
muzzle. The lower lobe is not well shown in either slab ; but 
1 suspect from the size of the upper, that the tail is diphycercal. 

The only tooth of Glyptopomus I have seen, fig. 4, is stout, 
conical, slightly curved, and deeply grooved longitudinally. 

The jugular plates and the mandibles have a coarsely pitted 
and ridged sculpture (PI. I., fig. 3). 

These facts leave no doubt as to the position of Glyptopomm 
in the Glyptodipterine family of the suborder Crossopterygidm 
among the Ganoidei. 

Dkscription of Plate I. 

Fig. 1. The cawt of a Rpecimen of Glyptopomm minor. In Dr. Taylor*8 Collection. 

Nat, size. 
Fig. 2. The skiiU of a larger Glyptopomim viewed from above. It is described in 

Decade X. " Introductor}- Essay," p. 4. In the British Moseam. 7vo- 

thirdt of the size of nature. 
Fig. 3. A fimgment showing the sculpture of the jugular plates (G) and the man- 

dible (3fA). In tlie Museum of Practical Geology. Nat, size. 
Fig. 6. A slab with well preserved scales and a tooth of Glyptopomus. Nut. size. 

The tooth and one of the scales are represented separately and magnified. 
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IL — Illustrations op the Structure of the C<ela- 

CANTHINI. 

1. The genera C<£L ACANTHUS and UndiNA. 

In the '' Prcliniinary Essay upon the Systematic Ammgement 
of the Fishes of the Devonian Epoch," nrefized to the tenth decade 
of the '^ Figures and Descriptions illustrating British Orgamc 
Kcmains" (186 1), I have endeavoured to prove that the genera 
Ccelaeanthutf Undina, and Macropoma constitute a very distinct 
family of the Crossoptcrygian Ganoids^ to which the term Codor . 
canthini ought to be restricted. 

At the time of the publication of this essay I was unaware that, 
in 1858^ the late eminent paleontologist, M. Thiollifere, had 
enunciated the same ccmclusion in the following terms : — 

^' La famille dcs Celacanthcs comprcndrait a la fois, suivant son 
auteur, les Sadis dc la faune actuelle, le tih/ptolepis leptopierus 
du vieux gres rouge, et Ic Caolacanfhus granulosus du terrain 
permicn. Ce sent pourtant Id. trois types ichthyologiques beaucoup 
trop differentd pour 6tre ainsi reunis. Mais, si I'on exclut lea 
deux premiers et qu'on associe au genre Coelacanthus lui-mSme 
les Macropoma de la craie et les Undina du Jura, on obtiendra 
le noyau d'unc famille r^ellemcnt naturclle, et que, pour ^viter 
la confusion, M. ThioUifere ddsignera par le nom d' Ortho-cela- 
canthes.^ * 

It is to be regretted that only the abstract of this paper has 
been published, as it would have been very interesting to learn 
the grounds upon which M. ThioUiere's conclusion is based, and 
which are not stated in the " Note " whence the foregoing passage 
is extracted. 

My o>\Ti view of the common characters of these genera is 
given in the following definition of the suborder Crossopterygidm 
and family Ccelacanthini (" Preliminary Essay,'* p. 26). 



Suborder CROSSOPTERYGIDJE. 

Dorsal fins two, or if single multifid or very long ; the pectoral 
and, usually, the ventral fins lobatc ; no branchiostegal rays, but 
two principnJ, with sometimes lateral and median, jugular plates 
situated between the rami of the mandible ; caudal fin diphycercal 
or heterocercai ; scales cycloid or rhomboid, smooth or sculp- 
tured. 

Fam. C(ELACANTHINI. 

Dorsal fins two, each supported by a single interspinous bone ; 
paired fins obtusely lobate ; air-bladder ossified. 

Since 1861 I have studied a considerable number of specimens 



♦ Note aur les poiswns fasailcs du Buyey, etsur V application de la Metftode de Cuvier 
h leur claMement; par M. Thiollicre. ' Printed in abstract in the "Bulletin de la 
Societe Qeologique de Prance," Sc S, I. xv., pp. 782-793, 1858. 
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of Coclacanthines belonging to the genera Coelacanthus Mid Macro- 
poma, without finding any reason to modify the definitions just 
given ; but the materials which have passed through my hands 
enable me to illustrate the structure of these genera more fully 
than has hitherto been possible. 

I commence these illustrations with the genus Coelacanthus, 
for the opportunity of examining numerous specimens of which 
I am indebted to the Earl of Enniskillen, Sir Philip Grey 
Egerton^ Bart., Dr. Bankine, of Carluke, Edward Binney, Esq., 
F.R.S, of Manchester, Dr. Gharner, and Me8srs.Molyneux, Wa^» 
and Weston. 
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The Genus Ccblaoanthus, Agassiz. 

The name Ccdaeanthus was first applied to a genus of fossil 
fishes by Agassiz, in the feuilleton of his ^^ Becherohes sur les 
Poissons fossiles/' dated March 1836* ; and figures of the frag- 
ments from the Magnesian Limestone of Durham, to which he 
applied the title of Ccdacanthus granulahUy were published in 
1839, in Plate 62 of the second volume of that work 

Furthermore, in the systematic catalogue of the fossil fishes 
in the collections of Lord Euniskillen and Sir Philip Egerton, the 
family Celaeanihes had been established for the genera Caslia- 
canthus^ HolaptyehiiiSy and Macropoma, with two additional species 
of CcRlacanthus, C. kpturus and C graeilisy from the Carboniferous 
formation. 

But no description of these specimens, or diagnoses of the genera, 
had appeared in 1842, when Count Miinster published- the fifth 
part of his '^ Beitrage zur Petrefacten-Kunde," containing figures 
and descriptions of the fishes from the Lithographic slates which 
he names Cmlacanthus striolaris and C, Kohleri, 

Count Miinster, however, had already published notices of these 
fishes in Bronn's '^ Jahrbuch," for 1842, and had applied the 
generic title of Undiria to them. And he remarks, that if 
Agassiz' genus Coelacanthus from the older formations is provided, 
like Macropomay with conical teeth, the otherwise very similar 
fishes from the Lithographic slates would belong to u different 
genus, for which the title of Undina might be retained. 

With this proviso Miinster continues his descriptioii, as 
follows : — 

" Grenus CcELACANTHUs, Agassiz.f 

'< Teeth fiat, strongly granulated : ucales thin, elongated, ix)unded off: 
two dorsal fins : caudal fin y^ry large and bit)ad, vertebral column 
traversing the middle of it, and forming at its point a second small pencil- 
like fin. Skeleton, with the exception of the vertebral column, bony ; 
body elongated. 

" 1. Calacanthus striolaris ' 

I am acquainted with four specimens of this species, all of which were 
found at Kelheim, on the right bank of the Danube. The largest of 
them in my collection, measures a foot (Rhenish) fi*om the head to the 
tip of the tail, and three inches ^y% lines in breadth, without the fins ; 
the smallest 'specimen; in which the apex of the head is wanting, is nine 
inches long and two inches she lines broad. The former is depicted in the 
second plate, but, since the thoracic and abdominal fins are not well 
preserved in the original, I have supplied these parts in the figure fi'om 
other specimens. Both specimens, as well as a third, which I have had 
the opportunity of examining, lie upon one side, and exhibit a slightly 
convex back and an almost straight ventral line. The head is small, the 
forehead strongly arched ; the bones of the head, however, are very 
brittle, and hence are badly preserved. Of the teeth only a few, as weU 



* See Coont Mttiister*8 « Beitrag* " Heft, V. 1S42. 

t The references to the fLgnrtt are, for the most part, omitted in this traoaUnon. 
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in the upper as in the lower jaw, are visible, and ai'e seen, above, from 
the side, below, from the upper sm*face. Whether more than one scries 
exists is not clearly discernible. The most distinct are a few teeth 
of the lower jaw, which are represented magnified in figure 8, have an 
angnlar flat form, and are strongly granular upon their upper surface ; 
within these teeth a few others which wei*e moix) rounded ofi* appear to 
have been implanted in the lower jaw. The bone of tlie jaw, how- 
ever» is so brittle that no more exact determination of this point can be 
made. 

" The scales ai'c i*olatively large, but so thin and so closely united 
together, that in a few spots, csj>ecially towards and amidst the caudal 
fin, they appear like a finely-striated membrane. ..... 

** They all exhibit fine, short, elevated ridges, and only the cervical 
scalea are somewhat granular at their external ends. But the peculiar 
fins most especially characteiize this fish. 

** The firat of the two dorsal fins, which lies over the })ectoral fin, has 
eight simple rays, which, in their proximal halves, are deeply grooved, 
thick, and crenidatcd on the outer edge ; on the upper side, towiu*ds the 
pointy however, thoy ai-e flat and closely jointed. The second dorsal fin 
has 13 or 14 flat, closely-jointed, rays, somewhat depressed in their 
middle part and grooved towards the i*oot. This fin is placed directly 
over the anal fin, which has a perfectly similar size and composition. 
Fig. 14 depicts one of the median rays. The ventral fin is small^ but 
indistinct and weathered. The pectoral fin has 13 or 14 flat closely- 
articulated rays, just like the two dorsal and the venti'al fins. Most 
remarkable, however, is the broad caudal fin, wluch is divided by the 
unossified vertebral column into two halves, the upper of which beai-s 
20-21 rays, the lower 18-19, which form prolongations of the vertebral 
processes. The outer side of the deeply-grooved i-ays is very finely 
notched, almost toothed; the thick spinal column forms, at the end of 
the two caudal fins, a pointed pencil-like second caudal fin, with 20 or 
30 short flat closely-jointed rays. The unossified spinal column is 
finely striated ; in the middle of it veiy short bones in pairs appear. 
The spinous processes are continued along the whole dorsum of the 
spinal column. Neither ribs nor special bodies of vertebra) are vitsible. 
in these specimens the stomach of the fish is rendered obvious by a 
depression, with a smooth shell-like investment, like what may be seen 
in most specimens of Macropoma Mantelli, 



"2. Calacanthtis Kohleri, 



" I know of only one imperfect specimen of this species, for which I am 
indebted to the kindness of M. Kohler. The greater part of the head, 
with the pectoral and ventral flu of this individual, are wanting. It 
was at least one-third larger than the largest specimen of the preceding 
species, from which it is especially distinguished by fts scales, which 
are covered with raised elongated points, almost like flies' eggs. The 
few scales whose external foim is recognizable, resemble those of the 
preceding species, but are larger, and have elongated granulations upon 
their surface. 

" The fins closely resemble those of the foregoing species. The first 
dorsal has nine thick rays, which are very long, and are distinguished 
from those of the preceding species by the rows of small spines which 

beset their outer sides as far as the middle The point is flat 

and closely articulated. 

** The second dorsal has 19 or 20 very broad, sharp-pointed rays, which 
are so close together that they come into contact in the middle. 
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** The anal fin is constructed like the preceding. 

** The broad caudal fin is distinguished from that of the preceding 
species bj a greater number of rays, and especially by many series of 
small spines on the outer side of the rays, as fig. 17 shows. In this 
species also the stomach with its smooth coat is visible." 

Another species of Coslacanthus^ from the Kupferscbiefer of 
Bichelsdorf, is described by Count Miinster, at p. 49 of the same 
part of his ^^Beitrage," under the name of Caelaeanthus Hassite. 
Though only a damaged skeleton without scales, it agrees closely, 
in general form as well as in its essential details, with Ccelacanthus 
atriolaris. 

The teeth are not recognizable. A few large scales lie scattered 
about. They are very large, but so thin that their proper form is 
not clearly distinguishable. However, they are all rounded off, 
smooth, raised from the exterior towards the middle, and cor- 
respondingly depressed below. 

The anterior dorsal fin possesses ten very long, strong,^ simple 
rays, which are somewhat crenulated on the outer side, and jointed 
towards their end. The second dorsal fin has much finer articulated 
rays. The great ventral fin has long laterally crenulated rays ; 
the vertebral column is unossified ; the spinous processes of the 
vertebrae! are only to be seen distinctly on the dorsal side of the 
vertebral column, an4 increase in size towards the tail. 

It is clear from these descriptions that Count Miinster was the 
first to indicate and define most of the great features of the 
organization of the Coolaoanthines, viz., the unossified vertebral 
column ; the absent ribs ; the shelly-walled internal organ, *^ like 
that of ii/acroooma''; the well-ossified head ; the two dorsal fins; and 
the remarkable tail, with the singular characters of the fin rays. 

Professor Agassiz fijrst published his views respecting the 
Coelacanths in 1843, when the second part of the sacona yolume of 
the ^' Eecherches sur les Poissons Fossiles " appeared. 

In treating of the '* Family of the Coelacanths," he writes, at 
p. 168 of this work, as follows : 

" The Family op the Ccelacanths. 

^' I unite in this family many genera of an altogether peculiar phy- 
siognomy, but with whoso true adSLuities ] am, as yet, only very im- 
perfectly acquainted. A remarkable peculiarity which has struck me in 
most of these fish, is the circumstance that their bones, and notably their 
fin rays, are all hollow internally, a peculiarity which is not met with 
in other ganoids, and which i» the origin of the name " Coclacanth '* which 
has been conferred on the family. This character is especially striking 
in the true genus Calacanthus. To this singular structure of the bones 
is added another more apparent and more external character, viz., the 
form and disposition of the fins, and the mode of articulation of the rays ; 
and, in the ^-st place, most of the rays arc stiff, or only artieulated at 
their ends. Their combination with the apophyses [neural arches and 
spines] and inter-apophpial [inter-spinous] > bones, is very singular, 
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especuJlT in the candal fln^ the raja of which are sapported by inter- 
spmoas Dones ; an arrangement which, in other fishes, is found ordinarily 
only in the anal and the dorsal [eaudale in the text]. Lastly, the 
vertebral column is prolonged, more or less distinctly, between the prin- 
cipal lobes of the caudal fin, so as to form a median taper process. 

Professor Agassiz then adverts to the resemblances and differ* 
ences between CcBlacanthus and Macropoma^ in a passage which I 
shall cite hereafter^ and proceeds : 

^< Taking into account the extraordinary development of the dentary 
system in some genera of this family, and particularly in Holoptyehiusy 
one is tempted to approximate the Coelacanths to the Sauroids ; 
whibt the dentition of the genus Undvia, as it has been described by 
Prof. Miinster, would seem to establish a closer affinity with the Pycno* 
donts. On the other hand, the scales exhibit peculiarities which ai*e to 
be met with in no other family, whence I have been disposed to arrange 
the CoBlacanths provisionally between the Sauroids and the Pycnodonts. 
It may be, however, that their true place is near the Scleroderms, or the 
Aeeipenseridie" 

Of the genus Cmhcanthus itself, Professor Agassiz remarks 
(p. 170): 

^* This genus, which I regard as the type of the family, was long kuown 
to me only by fragments ; but these were so difierent from most other 
ichthyolites, that I did not hesitate to form them into a distinct genus. 
What especially struck me was the form and the structure of the fins, 
their relation with the interspinous bones, and the manner in which the 
apophyses [vertebral arches and spines] are united on the one hand with the 
bodies of the vertebne, and on the other with the interapophysial [inter- 
spinous] bones. The apophyses divide at their bases into two branches, 
forming a fork, which embraces the body of the vertebra ; to this 
apophysis succeeds an ossicle, wlHch, instead of being interposed between 
two apophyses^ is fitted on to the end of one, so as to form its direct 
prolongation. The ray properly so called, the longest of the three pieces, 
is also forked at its base ; its extremity alone is jointed, but never bifur- 
cated. These three pieces, the apophysis, the inter-apophysial bone, 

and the ray, are about equal in length, and are all three hollow 

This singular structure characterises most of the rays which lie at the 
posterior pai't of the body ; now as, usually, only the anal and the 
donfal have inter-apophysial bones, I at first concluded that those two 
fins must be excessively developed ; and what helped to strengthen mo 
in this idea, was the fact that the vertebral column appeared to be con- 
tinued beyond the two azgyos fins, to form, further on, a bundle of very 
small articulated rays, attached directly to the vertebra}. But Lord 
EnniskiUen's discovery of an entire specimen of this remarkable type 
has completely modified my views. It now appears that besides the 
fins of so exceptional a structure, which I regarded as anal and dorsal, 
this fish has a very distinct normal anal and two dorsals. Now, unless 
the existence of three dorsal and two anal fins of very difibi-ent structure 
— an arrangement which occurs in no known genus of fishes— be 
admitted, it is necessary to regard the terminal fin of the body as a 
caudal. For the rest, Uiis is not the only known example of a caudal 
sapported by inter-apophysial bones, the caudal of Polypterus bichir 
being supported by similar bones, at least its upper lobe. What is truly 
exeeptioual is the prolongation of the tail beyond these rays, and the 
little fasciolo of articulated rays surrounding its extremity. In this 
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respect my genus Calaeanthus very nearly approaches the type of a 
fish from the Lithographic limestone of l^ehUieim, for which Count 
Miinster has proposed the generic name of Undina* But notwithstanding 
this analogy, and the altogether similar disposition of the o^er fins, the 
fish in question is distinguished by many peculiarities which do not 
permit it to be confounded with Calaeanthus. The most important 
difference is presented by the dentition. The genus Undina has, accord- 
ing to Miinster, pavement-like teeth, very similar to those of certain 
Pyenodonts. Calaeanthus^ on the other hand, has conical teeth, like the 
Sauroids, and everything leads to the belief that it is a carnivorous fish, so 
that, far from belonging to the same genus, it is doubtful whether it 
belongs to the same family. Leaving the caudal aside, the other fins of 
the genus Calaeanthus present a very simple structure, composed of 
slender but not dichotomous rays. The first dorsal correspcmds to the 
extremity of the pectorals. The second is opposite the space between 
the ventrals and the anal. The anal itself is very closely approximated 
to the caudal. This last fin (comprising in it the bundle of articulated 
rays which fringes the extremity of the vertebral column) nearly equals 
one-third of the total length of the fish. The vertebrae are much higher 
than they are long towards the anterior part of the trunk, but thej 
become sensibly elongated posteriorly. It is the same with the apophy- 
ses, which, very slender in the abdominal region, take on a much greater 
development in the caudal region. The scales, to judge by the fragment 
of C granulosus^ ai'e large, elongated, and have their posterior edge 
rounded. I have not been able to ascertain whether they are enamelled 
or not, but the fact that they are found in strata older than the Jura 
leads me to suppose that, as in all the fishes of that age, they were 
enamelled. Their extreme thinness, no doubt, has made them too 
fragile to be often preserved. I conclude from this description that the 
genus Calaeanthus^ although near the genus Undina of Count Miinster, 
is nevertheless different from it, and that the latter should therefore form 
a separate type in the Coelacanth family. Consequently it will be 
necessary to exclude from Calaeanthus^ and to place in Undina^ the 
remarkable species which Count Munster has described and figured in 
the fifth part of liis ^^Beitrage," under the names of Calaeanthus 
striolaris and KohlerL The true genus Calaeanthus is at present 
restricted to the coal, the Zechstein and the Muschelkalk. I am ac- 
quainted with six species. 



<i 



CcRlacanthus granulosus^ Agass.- (Vol. 2, Tab. 62). 



'* The species to which I give this name was for a long time the only 
one known, and the two fitigments which are figured were the only 
representatives of this remarkable family. Both represent the posterior 
part of a fish of very large size, which, to judge by the relative position 

of its fins, ought to have been at least two feet long 

As a general rule the apophyses (neural spines and arches) and the 
inter-apophysial bones are equal in length. The rays, on the other 
hand, are a little longer, but they are never jointed down to their bases. 
The cleft of the ray into which the point of the inter-apophysial bone is 
inserted is much narrower than that of the apophysis (neural arch), 
which embraces the vertebral column. It is probable, from all I have 
been able to see, that, in reality, these anomalous rays are composed of 
filaments \Jilets\ as in most other fishes, only these filaments do not 
become separate. The rays at the extremity of the caudal fin are 
exceptions to the general rule, inasmuch as they are directly attached 
to the vertebral column, without being borne either by an apophysia, or 
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An inter-apophTsial bone. They are articalated, and appeared /to be 
divided at their apices. It is these litUe rays which I considered, at 
ibrsty to belong to the true caudal fin. I have explained above, in 
^leaking of the genus, the reasons which have led me to withdraw this 
(^nion, when I had the good fortune to discover a complete specimen 
of the type in the collection of Lord Enniskillen. Thanks to this 
discovery, I have been able to investigate the form of the vertcbrcc, 
which I found very massive, like the rest of the vertebral column. It 
has also led me to consider as a caudal fin all that great fin, borne bj 
interapophysial bones, above and below the extremity of the tail ; and, as 
an anal, the simple fin which precedes them below. The anal is com- 
posed of much more delicate rays, which, however, equally possess the 
peculiarity of being bifurcated and articulated only at their ends. The 
anterior ones are completely undivided. 

** The granular spots observable here and there on our specimens are 
remains of the integument. I have seen fragments of scales only in a 
portion of another species of Coelacanth, aud from their structure I do 
not doubt that our Ccplacanthus granulosus was covered with similar 
scales. They are very delicate, and the concentric rings are very 
readily distinguished in them. The raised granulations which ornament 
their surface have originated the name C, granulosus^ which I have 
given to this species. 

'' It was found in the Magnesiam limestone of East Hickley, and the 
originals of the plate arc in M. Witham's collection. 

" The species the description of which I reserve for the future, are — 

^' 1^. Calacanthus Phillipsiiy Agass. The caudal is more rounde<l 
than in C, granulosus, its rays are more close set and jointed nearer to 
their (proximal) ends. The apophyses of the caudal vertebra; are very 
long and delicate. The scales are large, and rounded posteriorly. From 
the Carboniferous rocks of Halifax. 

** 2^ Calacanthus minor , Agass. A very ^mall species, remark- 
able for its very short inter-apophysial bones. The joints of the rays, 
properly so called, are longer than wide. The whole caudal is scarcely 
more than an inch long. From the Muschelkalk of Luueville. 

** 3°. Calacantkiis gracilis, Agass. A species of unknown origin, 
distinguished hj its elongated form ; the pedicle of the tail, in particular, 
tapers evenly {est tout kvnv. veimp\ and its rays are less close set than 
in the other species. 

" 4<>. Calacanthus lepturus, Agass. From the coal of Leeds. This 
species is still smaller than C. minor ; its scales have rugose sarfaces. 

*' 6^. Calacanthus MUnsteri, Agass. A beautiful species from the 
coal of Lebach, discovered by Lord Enniskillen, and characterized by 
its heavy form. It is in this species that I first saw the conical and 
hooked teeth of the genus Ccelacanthus,^^ 

The ascription of ossified vertebrae to Ccelacanthus is certainly 
erroneous, and in the " Preliminary Essay" (Lap. 16), I have 
already given the reasons which lead me to demur to Professor 
Agossiz's views ro;;arding the systematic position and afiSnities of 
the Coclacanthg. Furthermore I have shown that '' Ccelacanthus'^ 
Munsteri is not a Ccelacanthus \ and^ consequently, that so far 
ns the arguments in favour of an essential difference between the 
dentition of Undina and Ccelacanthus are based upon the dentition 
of that fish, they are untenable. 

In Professor King's ^'Monograph of the Permian Fossils/* 
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(1850), Sir Philip Egerton describes and figures a specimen of 
Ccelacanthtis granulatuB in his own collection. 

'' It shows little more of the fish than the figures given by Agassiz ; 
but the scales are in a better state of preservation ; thcj arc irregularly 
rounded, and marked by fine undulating concentric lines. The enamel 
is thickly covered with the granulations which suggested the specific 
name. The second dorsal fin is also shown ; it seems to have been 
larger and the rays thicker than in the anal fin opposed to it. The 
extremity of the tail is dislocated, and is seen in the lower part of the 
plate," p. 235. 

The next page of the work cited contains the description of-^ 

^^ Ccelacantkus eaudalis. 

*' There is a charming little specimen, in the possession of Lord 
Enniskillen, of a Coelacanth, which I am inclined to think can scarcely 
be referred to the preceding species. The entire length does not 
equal that of the tail of the smallest specimen of Ccelacantkus granu- 
latus I have seen. The latter species is supposed by Agassiz to 
have been two feet in length ; this fish measures only five inches. The 
head is rather more than a fifth of the total length ; the second fifth 
includes the first dorsal, the third fifth extends to the back of the second 
dorsal, and from thence to the end of tail, occupies the two remaining 
fifths. This large proportion of the caudal region inclines me to adopt 
the specific name given above. The body is slender and of uniform size. 
The first dorsal fin is composed of about eight strong rays ; these are 
carried upon thick inter-apophyses ; and the corresponding neurapo- 
physial elements of the vertebrae are enlarged to support them. The 
same arrangement is seen in the second dorsal, but the fin rays are more 
slender and more numerous. The pectoral, ventral, and anal fins are 
of moderate dimensions and slender structure. The tail is broader, 
and terminates more abruptly, than that organ in Ccelacantkus granu' 
latus:' 

The only other descriptions of Ccelacanths (other than Macro^ 
poma) of which I have any knowledge, are contained in the 
following brief notes upon Carboniferous fishes of the United 
States^ entitled ^^ Description of several new genera and species 
of Fossil Fish from the Carboniferous Strata of Ohio/' by Dr. 
Newberry, contained in the " Proceedings of the Academy of 
Natural Sciences of Philadelphia," vol. viii. p. 98, 1854. 

" CoELACANTirtJS, Agass.** 

''1. C. KOBUSTUS, Newb. Body robust, 1 foot 6 inches in 
length; upper surface of cranium covered with small closely- 
approximated tubercles, maxillaries and opercula threaded with fine 
parallel, sometimes interrupted, lines. Margin of opercula in 
mature specimens wavy. 

" Scales elliptical, thin, 7 to 9 lines in length, nearly half the 
surface exposed ; exposed portion covered with thread-like lines, 
similar to those of the opercula and maxillaries, and which con- 
verge towards the posterior angle of the scale. 

" C. OBKATU0> Newb. Body, fusiform, sletiderf scaicely wider 
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than the head ; size smalls not exceeding 4 to 6 inches in length ; 
upper Burface of head ornamented with tubercles, which are much 
huger and more remote than in preceding species ; opercula and 
maxillaries threaded^ and like the scales, naving stronger markings 
than in the larger species. 

« Eadial formula, A.D. 8 ; P.D. 5 ; C. 24?; A. 6 ; V.?; P.?. 

'* C. ELEGANS, Newb. Body fusiform, robust, 6 to 8 inches in 
length ; cranial surface covered with closely-approximated tubercles; 
sumce of opercular and maxillary bones threaded. All the orna- 
menting of the head relatively stronger than in C robiLstiis, but 
less so than in C omatus. Scales similar in form and markings to 
ihoee of both these species, but more delicate than either. An- 
terior dorsal fin slightly in advance of ventrals ; posterior dorsal 
as much forward of anal fia 

« Badial fcmnula, A.D. 7 ? ; P.D. 6; C. 22 ; A.6; V. 9?.'^ 



In the course of the preceding history of the gradual discrimi- 
nation of the forms which constitute the genera CcBlacanthus ntiA 
Undina, the following species have been mentioned : — 



Getius. 



Ccelacantkus 



Undina 



Species. 



1. lepturuSf Agassiz. 

2. Phillipsii, Agassiz. 

3. robustus, Newberry. 

4. omatus, Newberry. 

5. elegans, Newberry. 

6. granulatuSy Agassiz. 

7. Hassiee, Miinster. 

8. caudalis, Egerton. 

9. minor, Agassiz. 

10. siriolaris, Miinster. 

11. Kohleriy Miinster. 



Formation. 



Carboniferou s. 



Permtan. 



Triassic. 
Oolitic. 



Besides these there are Ccelacantkus ffraciUs, Ag. of unknown 
locality and formation, and the so-called '* Ccelacantkus^ Munsteriy 
which must be excluded from the genus Ccelacantkus, 

To the important question, how many of these nominal species 
are truly distinct, and what are their diagnostic characters, I must 
confess myself unable to give any satisfactory reply. 

I have examined the specimens originally named Ccelacantkus 
lepturus by Agassiz, in Lord EnniskiUen's collection, and I enter- 
tun no doubt that the specimens from the StaflPordshire coal-field 
described in the present decade are specifically identical with these ; 
but I can find no certain diagnosis oy which this species is to be 
distinguished from the C. elegans of Newbery (though I by no 
means affirm the identity of the two), and I have not seen C. pMU 
ipsHf C. robustus^ and C omatus. 
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I have examined specimens of C Hassia and C. granulatus in 
Lonl Enniskillen's collection. They are undoubted Coelacanths, 
a specimen of C. HassicB exhibiting the characteristic anterior 
dorsal interspinons bone, but no scales were preserved in any of 
the examples, nor were they in such a state as to allow of any 
useful comparison of the proportions of the body and fins. 

C. caudalis is discussed below. Of C minor I have seen no 
specimen, and Prof Agassiz' diagnosis is insufficient to enable 
me to give any opinion concerning its specific distinctness. 

Again, the differences between the genera Ccelacanthus and 
Undina appear to me to be anything but clearly made out. The 
close similarity of the two genera in the broad features of their, 
structure is indubitable ; and it is open to doubt whether the 
differences in the dentition are not more apparent than real. 

Under these circumstances I shall adopt the generic and specific 
names, which have been used by my predecessors, provisionally, and 
without intending, for the present, to express any opinion as to 
their real value. 



/. Ccelacanthus lepturusy Agassiz. 
No, 1. The specimen represented in PL 11,^ figs. 1, 2, 3, 4. 

This fossil fish is nearly entire, only a small portion of its caudal 
extremity being absent. Its total length could not have exceeded 
five inchea 

The length of the head appears to have been about 1*3 in., but 
the snout is somewhat crushed, and the occipital boundary is but 
indistinctly indicated. 

The depth of the body, at the level of the anterior edge of the an- 
terior dorsal fin (i?) is 0*95 in. The anterior dorsal fin itself is 0'75 in. 
distant from the occiput, and 0*2 in. broad at its base. Twelve 
stQut fin rays can be counted in it, the anterior three being shorter 
than the others, and gradually increasing in length to the fourth, 
which is about 0*75 in. long. I can discern no ornamentation 
upon any of these fin rays, which appear to be quite smooth, and 
become divided into broad quadrate joints in their distal moieties. 

The remains of a large interspinous bone are seen at the base of 
the dorsal fin rays, and supporting them. 

The fin rays of the second dorsal have disappeared, but I believe 
I can perceive indications of its interspinous bone. 

The caudal fin (C) is very imperfect ; the anal and pectoral fins 
are absent ; but the right ventral ( V) is seen in place, a little behind 
the level of the anterior dorsal. It is a considerable fin, as large 
as the anterior dorsal itself. 

The scales of this fish are thin, flat, cycloidal, and 0'15 to 
0*2 in. in diameter. The middle of the posterior margin of many 
of the scales (figs. 3 and 4) is produced, so that the exposed portion 
is nearly triangular. The sculpture consists of raised, continuous, 
ridges, which converge towards the middle line. 
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The pectoral arches are strong and broadj and have somewhat 
spatulate upper ends ; they exhibit no sculpture. 

Some points in the structure of the skull are so well displayed in 
this specunen that I have given an enlarged view of it in fig. 2. 

The posterior moiety of the roof of the skull(^) meets the anterior 
at an obtuse angle* and exhibits no trace of sutures. The outer 
sm&ce of thisj apparently single^ bony shield is ornamented mth 
minute oval tubercles of enamel, which* posteriorly, run together 
into short ridges. Very little of the anterior moiety of the roof of 
the skull is preserved^ but so much as remfuns shows a similar 
ornamentation. 

The right operculum ( Op.) is broad and triangular ; its surface is 
marked by ridges, which take a radiating course from its anterior 
superior angle. These ridges are rather more interrupted* and as it 
were tuberoulated, than they are shown to be in the figure. 

Between the dislocated operculum and the suspensorial apparatus 
for the lower jaw^ several ossified branchial arches {Br.) arc 
visible^ 

The suspensorium itself consists of a closely united hyoman- 
dibular (H.M,) and palatoquadrate (P. Qu.) portion. The latter 
is a triangular strong plate of bone* and its downwardly and 
baokwardly directed apex ends in a stout condyle for articulation 
with the mandible. Its upper edge is sharp and free* and its an- 
terior thinner angle becomes connected with the skull* but, in 
what manner, the state of the specimen docs not enable me to say. 

The hyomandibular portion of the suspensorium is* inferiorly* 
covered by the palatoquadrate* but above, it appears, to be stout 
and prismatic. External to the anterior two-thirds of the outer edge 
of the palato<]iuadrate* what appear to be the remains of a maxilla 
are visible. 

Emerging from beneath the anterior attachment of the palato- 
quadrate* there is a small process of bone which enlarges at its free 
end (d). A similar process* apparently developed from the prefrontal, 
is seen in Macropama and Undina, In front of this* obscure traces 
of one or two sharp pointed teeth are visible. 

The impressions of the right ramus of the lower jaw* and of 
one of the displaced jugular plates (O) are to be seen below the 
head. 

This instructive specimen (like the others, unless the contrary 
be stated*) was obtained from the Coal measures of Pendleton by 
Mr. Molyneux* and is now in the Museum of Practical Creolog^. 

No. 2. The specimen represented in PL Ilh^Jigs. 1.* la., li. 

This is a figure, magnified to twice the natural size* of a small 
Caiacanthus lepturu$y not more than three and a half inches long* 
and BO disposed as to display the unusually perfect caudal extre- 
mity very well 

The skull is about 0*7 in. long ( and, posteriorly* where it is much 
crushed^ it has about half that width. 

It is seen from below» and the iatenpaoe between the rami of 
the mandible (a, a) is occupied by the two brood and abngated 
16295. B 
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jugular plates ((?). The surface of each of these bones ex- 
hibits a very peculiar ornamentation, consisting of delicate undu- 
lating ridges, which, on the whole, run more or less parallel with the 
outer edges of the jugular plate, but, in front, converge towards its 
inner edge. The peculiar form and sculpture of the rami of 
the mandible, are better displayed by other specimens. In front 
of their symphysis there is a confused mass, doubtless formed 
chiefly by the premaxillae, and which exhibits indications of small 
teeth. 

The broad ends of the pectoral arches are displayed at b ; but 
the pectoral fins are not visible. 

The large, obtusely lobate, ventral is well shown at Fl It has, at 
present, fourteen fin rays, which gradually increase in length on 
either side towards the middle four, which are about equal. These 
rays present no sculpture, but the broad jointiog of their distal 
halves is very well displayed. 

The remams of the dorsal fin appear at D. 

The caudal fin has about ten fin rays above and below, which 
are connected with the neural spines by interspinous bones. The 
rays are jointed in their distal moieties ; and the hindermost ones 
are shorter than the others, and lie more nearly parallel with the 
axis of the body. The latter narrows rapidly £rom the commence- 
ment of the caudal fin, and continues scaly to its truncated and 
evidently broken extremity. 

The scales a, fig. la, have the same form and sculpture as in the 
preceding specimen. Fig. 1ft. exhibits a magnified view of the 
ornamentation of part of one of the jugular plates. 

No. 3. The specimen represented in PL IlLyJig. 2. 

The chief interest of this specimen (figured of twice the natural 
size) arises from its showing at h the crushed walls of the ossified 
idr bladder, and, at a, what appears to be the interspinous bone of 
the posterior dorsal fin. Its crura diverge at a somewhat more 
open angle than that shown in the figure. The anterior dorsal fin 
(27) of this specimen is xmusually long. 

No, 4. The specimen represented in PL IIL^Jigs. 3, 3a, and PL IV., 

Jigs. 1 and2. 

Of these figures the first is of the natural size ; the two others 
are magnified, and fig, 2, Plate IV., has been accidentally inverted. 
They are taken from the two counterparts of a split specimen, and 
throw much light upon the structure of the mandible, the jugular 
plates/ and the branchial apparatus. 

Each ramus of the mandible {Mn)y when viewed laterally, as in 
fig. 2, Plate IV. (which represents the right ramus) presents a nearly 
straight lower margin, while the upper edge is sinuous ; the upper 
contour of the ramus attaining its greatest height rather behind its 
centre, and thence rapidly descending forwards and backwards. In 
the horizontal plane, the hinder part of each ramus is nearly 
straight, but its anterior end curves sharply inwards towards that 
of its fdlow (Plate IV., fig. 1), to the symphysis. 
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The outer snriace has an ornamentation composed of minute 
ridges of enamel^ the ridges having a direction generally parallel 
with the axis of the ramus. 

In the elongated oval jugular plate (G) o{ this specimen rPlate 
IV., fig. 1.), the ridges of the ornamentation are more completely 
transverse to the axis of the plate than in the specimen No. 3 
(Plate IIL, fig. 2). 

The impressions of five strong bony branchial arches are plainly 
viable on the left side. Minute horny, or osseous, filaments seem 
to have been set at right angles to the branchial arches along their 
edges (Plate IV., fig. 1). 

Connecting the branchial arches is a strong median ossification, 
consisting of an anterior cruciform part, and a posterior elongated 
spatulate portion. The two anterior branchial arches are con- 
nected, the one with the outer end, and the other with the base, of 
a tranverse arm of the cross ; the three other arches unite with 
the sides of the posterior division, while the long spatulate end 
lies free between the hindermost pair of arches (Plate lY., fig. 1). 
Fig 3a. represents a scale of this specimen magnified. 

No. 5. The specimen represented in PL IV.jjfiff. 3. 

The imder surface of a crushed head of Ccelacanthus lepttirus^ 
showing the ornamentation of the jugtdar plates. In the collection 
of Edw. Binney, Esq. F.E.S. 

No. 6. The specimen represented in PL IV-^figs, 4 and 6. 

These fragments, figured of the natural size, show, in fig. 4, the 
elongated pelvic bones still connected with a part of the ventral 
fins ; and, in fig. 5, the anterior {D) and posterior {D^) dorsal 
fins, apparently but little displaced finam their normal position. 

No. 8. The specimen represented in PL IV., Jiff. 6. 

A very perfect hinder moiety of a CoelacanthuSs somewhat 
larger than any of the foregoing, drawn 1^ times the size of 

nature. 

The persistent notochordal space, with the superior and inferior 
bony arches and spines, the interspinous bones, and the fin rays, 
are very clearly displayed. There seem to be 12, or perhaps 13, 
fin-rays in each lobe of the caudal fin ; and, as in No. 2, the pos- 
terior fin-rays lie nearly parallel with the axis of th# body.^ The 
jointing of the broad distal portion of these rays in very distinct. 
The scaly central part of the body ( O) passes backwards into a 

Erolongation about 0*1 in. wide, also covered with small scales, and 
eset along its upper and lower margins with small fin-rays, 
which appear to be simple and unjointed. 

Ccslacanthus lepturus attained oonnderable dimensions. A spe- 
cimen obtained by Mr. Molyneux from the Ladies Well Colliery, 

B 2 
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Chcodlo, North StaiFordsbirc, ehowa that the paricto-occipital re- 
gion of the head was at least 1*5 in. long, and that the length of the 
whole head eould not have been less than 3^ inehes. The entire 
fish, therefore, was probably not less than 12 to 14 inches in 
leugtL 

In this largo si)eciinen the surface of the parieto-occipital region, 
and of so much of the frontal region of the skull as is preseryed, 
as well as that of the opercula, are covered with oval tubercles 
of cnamelf set so closely as to leave no interspace. On the porieto 
occipital shield these tubercles are about -^ of an inch lonff, but 
on the opercula and the fragments of the external facial nones 
they become both actually and proportionally longer. The left 
])ectoral fin is about an inch and a half long, and has a distinct, 
though small, scaly lobe. The ornamentation of the scales is 
quite as in the smaller specimens, but the scales are fully 0*3 in. in 
diameter. 

//. Calacanthus elegans^ Newberry. 

I am indebted to Sir Philip Egerton, Bart., for the opportunity 
of studying several specimens of the Ccelacanthus eleyans of 
Dr. Newberry, from Listen, Ohio, and I figure three of them for 
comparison with Ccelacanthus Upturns. 

No 1. The specimen represented in PI, V.^Jlff. 1. 

The caudal extremity of this specimen is broken off, but its 
extreme length, when entire, could hardly have exceeded 5*75 in. 
The length of the head is 1*3 in., so that the whole body was be- 
tween four and five times as long as the head. 

The fish is crushed in such a manner as) to have its depth un- 
naturally increased, and the right ventral fin is seen to be de- 
taohedy and lies below the left. From the line of the back at the 
famt boundary of the first dorsal fin, to the opposite point of the 
belly is 1*4 in. 

The scales, in a tolerably good state of preservation, are about 
0*15 in. in diameter, thin and flat, and would be circular were not 
their posterior margins produced into an obtuse point (Plate V., 
%.S). 

£:ich scale is ornamented with narrow, wavy, nearly parallel 
riilges. which converge towards and meet along, a lUie drawn 
through the centre and tlie point of the scale. I observe no 
marked <Ufle||pces among the scales of different parts of tbe body ^ 
nor any trace of a lateral line. 

The neural aiches have the ordinary form, and ar« okiae aet 
A series ot* subvextebral arvhes conidspo'nd with them in the <^"^1 
rvgiou, but therv is no mon> tnice of ribs in this species tbm in (7. 
Irff^tmrus. 

Founoen or fifteen fin rav^* joinreti in their distal portions, ai« 
dtmniible in the anterior daraJfin yD] , and seven or «glit in the 
posterior ifi^), the anterior edge oft* which is opposite the 
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anterior flnbyertebral bones. A laim single interspinous bone 
supports the anterior dorsal fin^ but me interspinous bone of the 
second dorsal is concealed. 

The anal fin {A) is but obscurely indicated^ but lies rather in 
front of the anterior margin of the second dorsal. The left 
ventral fin is in place, and is situated as in C lepturus. The strong 
and broad bones of the pectoral arch are devoid of sculpture ex- 
ternally^ and in form resemble those of C. lepturus. 

The upper contours of the anterior and posterior regions of the 
skull do not pass evenly into one another^ but meet at an obtuse 
angle. The operculum is large^ extending from the roof of the 
skull to near the angle of the jaw, and has the form of a triangle 
with the base upwards. It is ornamented with fine ridges, which, 
on the whole, radiate from its anterior superior angle. The struc- 
ture of the skull in front of the operculum cannot be deciphered. 

The mandible is in place, though a good deal broken. So much 
of its outer surface as is preserved exhibits the characteristic 
sculpture. 

Minute conical teeth are visible at the anterior end of the snout, 
and there is one in the palatine region, but these teeth are detached, 
and but obscurely visible. 

• No. 2. T7ie specimen represented in PL V.yjig. 2. 

In this example the tail, with the anal {A) and second dorsal (Z)^) 
fins, are well displayed. Twelve fin rays, having the same arrange- 
ment as in C. Upturns^ can be counted above and below, and there is 
a medial soaly caudal prolongation, which, however, is not suffi- 
ciently preserved to show the small fin rays which it doubtless 
possessed. 

No. 3. The specimen represented in PL V.yjig. 4. 

A much crushed head, showing the jugular plates and scales of 
Ccelacanthus elegans^ and exhibiting three, or perhaps four, sharply 
pointed conical teeth, connected to all appearance with the pre- 
maxilla. The largest of these teeth is not more than 0*05 in. 
long. The ornamentation of the jugular plates is like that in 
(7. lepturus. 

III. Ccelacanthus caudalis, Egerton (Plate V., fig. 5). 

Sir Philip Egerton's excellent account of this species has 
already been quoted at length, and I describe and figure the type 
specimen anew, merely for the purpose of comparing it with the 
Ucelacanths already described, and of using it to supplement the 
information derived from them. 

In fact, although the head of this specimen is much crushed, 
the extreme end of the tail is absent, and the scales are wanting, 
the skeleton of the trunk and fins has left the mark of its parts 
in almost imdisturbed relation to one another. 



22 BBITI8H FOSSILS. 

The animal is a little bent up towards the dorsal side. Its 
lengthy measured in a straight line^ is 4*7 in. ; the head is 1*1 in. 
long^ or, as in C. elegans^ rather more than one-fifth the whole body. 
!Kie front edge of the anterior dorsal fin (Z>) is distant 1*85 in. 
from the end of the snout, and the base of this fin is 0*25 in. lon^. 
From the front edge of the first dorsal to that of the second (J?*) is 
a distance of 0*95 in. ; the base of the second is 0*2 in. long. The 
front edge of the upper lobe of the caudal fin (C) is 0*7 in. from thp 
front edge of the second dorsal, and 3*6 in. from the end of the 
snout. Only the right pectoral fin, dctiched from the pectoral arch 
and thrown backward, is visible. The two ventrals ( V) close 
together, and opposite the level of the posterior margin of the 
anterior dorsal, are apparently in, or close to, their naturtd position ; 
they are distant 2*35 in. from the snout. 

The small anal {A) is opposite the second dorsal, and 3*15 in. 
from the snout. 

The greatest depth of the fish, 0*95 in., is opposite the first 
dorsal fin. 

The pectoral fin (P) is rather more than 0*5 in. long, and 0*2 in. 
broad at its base ; it is obtusely lobate, and contuns, at fewest, 
18 fin-rays. The foremost of these rays are unjointed through 
the greater part of their length. 

The ventral fin ( F) is 0*6 in. long and about 0*2 in. broad, or of 
nearly the same size as the pectoral. It is obtusely lobate, and 17 
or 18 fin-rays may be counted in it^ As in the pectoral fin, the 
foremost of these fin-rays are shorter than the others, and remain 
undivided through a great part of their length. 

An impression of one, or both, of the pelvic bones (JPv) lies in 
front of the ventral fins, but apparently out of its normal position, 
as its base is in advance of these fins. 

The anal fin {A) is somewhat bent upwards and backwards out 
of its natural position. What there is of it has a length of 0*4 in., 
a breadth at the base of 0*15 in. Fifteen or sixteen fin-rays may 
be counted, and they appear to be similar in structure to those of 
the pectoral and ventral fins. There is no evidence that this fin 
was lobate. 

The base of the inferior lobe of the caudal fin (C7) is 0*76 in. 
long, and exhibits 14 fin-rays, the hindermost of which are nearly 
parallel with the axis of the body, and probably indicate the 
natural termination of the fin. The anterior are shorter than the 
posterior fin-rays, and, so far as tliey are preserved, none of the 
fin-rays exhibit distinct joints. 

The upper lobe of the caudal fin resembles the lower, and 
begins opposite to, or perhaps a little in advance of it. 

The interspinous bones appear to correspond in number to the 
fin-rays, (unless there may be one or two in front which have no 
fin-rays,) and to be broader at each end than in the middle. 
Opposite the anterior end of the caudal fin, the whole depth of the 
body is about 0*65 in., and is divided into five nearly equal are® 
by the impression of the notochord in the middle and those of 
the vertebral arches and interspinous bones, above and below. 
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The second dorsal fin (2>^) contwis 14 rays ; its basal breadth 
is 02 in., its length not less than 0*5 in. The rays are slender, 
and only become jointed towards their extremities. The peculiar 
forked interspinous bone of this fin is not in its place, but I 
believe I can trace indications of it in the space between the 
lower edge of the first dorsal and the ends of the neural arches. 

Thefibrst dorsal (J9) is fully 0*8 in. long and 0*25 in. broad at the 
base ; 11 or 12 fin rays can be counted, which are much stronger 
than those of the other fins, and, like the others, are only jointed 
at their tapering distal ends. I observe no spine-like tubercles 
upon these, any more than upon the other, fin-rays. The impres* 
non of the broad interspinous bone of this fin is plainly visible 
in ntu. ' 

About 23 dose-set superior, or neural, ossified arches, occupying 
about 0*5 in., may be counted immediately behind the head. The 
spinal column is there interrupted for nearly the same distance, 
and a solitary neural arch is seen thrown down out of the series. 
Behind this point the neural arches are undisturbed, and opposite 
them, on the ventral side of the body, the series of subvertebral 
arches conomences. That the point at which these commence is, 
in fact, part of the caudal region is shown by its relation to the 
position of the ventral fins. More than 40 neural arches can be 
counted behind the break, and there were therefore probably not 
fewer than 80 in the whole series. The number of subvertebral 
arches cannot be satisfactorily ascertained. There are no ribs 
in the dorsal region. 

I am inclined to think that a distorted and V-shaped elevation 
which occupies the portion of the cavity of the body immediately 
under the anterior dorsal fin, is the remains of the ossified air 
bladder. 

The head is so crushed that nothing definite can be made of 
its structure. The strong pectoral arches are discernible imme- 
diately behind it, but they also are much crushed. 

No sculpture is visible upon what remains of the cranial bones. 

JK Coelacanthus elongatusy Huxley. 

The specimens to which I have applied this name, rather 
because I cannot identify them with any other species than be- 
cause they have good positive characters of their own, are all mere 
impressions in shale, n*om Ballyhedy, near Ballinhassig, county of 
Cork, Ireland. They were sent to me by my colleague, Professor 
Jukes, the local director of the Geological Survey of Ireland, and 
are now in the collection of that Survey. 

No. 1. The specimen represented in PL F., Jig. 6. 

This fish was probably about 3'5 in. long when entire. The 
head is somewhat less than one inch long, and appears more elon* 
gated and tapering in proportion than in the other species. 

The anterior edge of ^e dorsal fin is 0*65 in. from the head, 
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and is thus farther back in propcMrtion ; the depth of the body at 
this point is 0*6 in. 

The cranial impression is marked by deep and irregularly dis* 
posed lineSj the correspondence of which with the probable out- 
line of the cranial and facial bones is not apparent. Besides 
and between these markings the impression or the skull presents 
traces of a minutely granular, or lineated, sculpture. 

The anterior dorsal fin (J9) is 0*5 in. long, but only eight or nine 
of its fin rays are preserved, and there is no trace of the inter- 
spinous bone. There is an interval of 0*7 in. between the bases 
of the anterior and posterior dorsal fins, and the latter (2>^) exhibits 
13 or 14. long fin rays, with one or two short ones in front ; the 
whole fin is 0*4 in. long. 

The impressions of both bones of the pectoral arch are dis- 
cernible, and the confused fin rays of apparently both pectoral 
fins {P), Each fin was about 1*5 in. long. About 37 neund arches 
may be counted, those nearest the head being smallest. There 
are no dorso-abdominal ribs, and the subventral bones b^in nearly 
opposite the 25th neural arch. No ventral fins, nor any part of 
the caudal, are visible, in consequence of the breaking away of the 
matrix in their region. 

No. 2. TTie specimen represented in PI* V.^fig. 7r 

This is venr like the preceding, but in some respects it is more 
complete. The extreme length is 3*6 in. The length of the 
head is about 0*85 in., unless the anterior end of the snout is 
absent The head presents longitudinal and oblique groovings 
similar in their general character to those of the foregoing ex- 
ample : and, as in the latter, there is a rounded depression, like an 
orbit, situated at the junction of the posterior and the anterior 
three-fourths of the length of the head. Here and there, indications 
of a granular and lineated sculpture are visible. The impressions of 
the bones of the pectoral arch arc well seen ; they appear not to have 
been so rounded and expanded above as in the other Coelacanths. 

Twenty-five dorsal abdominal neural arches, unaccompanied by 
ribs, can be counted (there were probably several more) before the 
series of subvertebral bones begin, on the under side of the space 
occupied by the notochord. 

The front edge of the anterior dorsal fin (J9) is 0*6 in. firom the 
posterior end of the head. At least ten rays can be counted in it^ 
but its distal end being hidden under matrix, its precise length 
cannot be ascertained. An interval of 0*6 in. separates the bases of 
the two dorsals, and so much of the second (JD^) as is visible, shows 
it to have been, as in the preceding specimen, stouter than the first 
dorsal. Thirty-seven neural arches can be counted in front of the 
point of commencement of the upper lobe of the caudal fin (C), the 
impression of which shows it to have had the ordinary Coelacanth 
structure. The anal and ventral fins are not visible. Both pec* 
torals (P) are seen, the right nearly in place. Its rays are very 
delicate and nearly 0*7 in. long if traced to their extreme ends. 
No trace of the pelvic bones, or interspinous bones, is visible. 
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This Ccelaoantb appears to have attained much larger dimensions, 
as a fraementary specimen from the same locahty has neural 
arches 0*45 in. long^ whilst those of the example described nowhere 
reach 0*2 inches. 

A fragment of a caudal extremity of a Coelacanth, in the same 
collection, leads me to suspect that a second, deeper and shorter 
bodied, species may have coexisted with this. 

Numerous specimens sent to me by Fro£ Jukes demonstrate 
the existence of a true CcelacarUhus in the Coal measures of Bally- 
bnnnion, Kerry. The largest impressions belong to fish about 12 
inches long, and the fossils vary from this sice to less than six 
inches. In none are the Scales or the form of the head presenred, 
and hence I can give no strong opinion as to the specific dis- 
tinctness of this Ccelacanth, or its iaentity with other species. I 
am inclined to think, however, that it is rather more slender than 
(7. lepturus. 
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The Genus HOLOPHAGUS, EgcrtoB. 

The unique specimen upon which this genus is based is thus 
described by Sir Philip Egerton in a note at page 19 of the ''Pre- 
liminary Essay " of the tenth Decade : — 

Holophagu9 Gulo, 

'^ Mr. Harrison's specimen wants the anterior portion from the dorsal 
and pectoral fins forwards. From the insertion of the dorsal fin to the 
extremity of the tail it measures 1 1^ inches, and 4^ inches in depth. 
The stomach is distended with a recently swallowed Dapedios, and a 
large coprolite occupies the rectom. The first dorsal fin springs (as in 
M(Kropoma) from a single disc, resulting from the coalescence of the 
intemeural spines. It contains eight long, thick, undivided, and multi- 
articulate rays. They are beset with numerous short spines or tuber- 
cles. The second dorsal is situated 4 inches behind the first. Between 
the two is seen a strong bifurcate intemeural ossicle, which has been 
displaced forwards from its proper position at the base of the fin. The 
second dorsal fin contains sixteen rays. The anterior ones are short 
and slender. The succeeding ones are long, broad, and multiarticulate, 
but not tuberculate. The base of the fin is obtusely lobate, with a scaly 
investment. The pectoral fins are much mutilated. Judging from 
what remains of them, and from some indistinct impressions, they seem 
to have been of great size. The anal fin occurs immediately below the 
second dorsal fin, with which it corresponds in form and structure, but 
contains many more rays. The ventral fins are mutilated, but their 
position below the first dorsal fin is indicated by the preservation of a 
pair of strong T-shaped pelvic bones, having their longer limbs directed 
forwards, and nearly reaching the base of the pectoral fins. The 
caudal fin is of great size, and presents in an eminent degree the most 
special and characteristic feature of the Coelacanthus family, namely, 
the interposition, in the caudal region, of an intemeural between the 
neural and dermoneural spines. The base of this spine abuts upon the 
extremity of the neural spine, and unites with the true fin ray by an 
overlap or splice. This structure coincides with that observed in Un- 
dina. In Macropoma the bone of the intemeural spine is bifurcate 
for the reception of the distal extremity of the neurapophysis. A small 
supplemental fin extends an inch beyond the larger caudal fin, as in 
Undina and Ccelcmanthus. The notochord is unossifiod. The npo* 
physes, both above and below, have very wide bases. The scales ai*o 
curvilinear, and covered with a vermiculate pattern on the upper sur- 
face, occasionally broken up into small tubercles." 

The specimen referred to in the foregoing description is in the 
Museum of Practical Geology, and is figured, one-half the size of 
nature, in Plate VI. ; with enlarged views of a scale, of anal and of 
caudal fin-rays. D is the first dorsal fin ; 2>^ the second dorsal 
fin; Z)U, its interspinous bone; A, the anal fin; C^ the 
caudal fin ; C*, the supplemental caudal fin-rays ; Pvy the pelvic 
bones. 
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The GenxxB MACBOPOMA, Agaseiz. 

I. Maeropama McmieUiiy Agassiz (Plates YIL and YIII.) 

Attention was first directed to this remarkable genus of Cocla- 
canth fishes^ in 1822^ by the late Dr. Mantell> who^ at page 239 of 
his work '^ The Fossils of the South Downs/' gives the following 
account of the specimens which had fallen under his observa- 
tion: — 

Amia f LewesienHs. Tab. xxxvii., xxxviii. 

''The length of this ichthyolite generally exceeds 18 inches, the 
head being equal to one-third of the whole ; the width is about 4*5 
inches. The body is of an elongated form, slightly compressed, scaly 
and reticulated. 

The scales are of a rhomboidal shape, and beset with nuraerou6 small 
adpressed spines, producing a scabrous reticulated appearance, not unlike 
the surface of some kinds of Balistes. The head is angulated ; the 
orbit large ; the opercula smooth and rounded ; the jaw dentated and 
nearly straight. The teeth in the upper maxilla are conical, pointed, 
and rather fiat ; there are about 40 on each side, of which the eight or 
nine anterior ones are the largest. Those of the lower jaw are exceed- 
ingly small and very numerous. The dorsal fins are two in number ; 
the anterior one (a, Tab. xxxvii.) is placed in a sulcus or groove in 
the back, and appears to have been capable of erection or depression ; 
it consists of eight strong rays, the two first being garnished with 
spines. The posterior dorsal fin (^, Tab. xxxvii.) is remote from the 
other, and composed of numerous delicate rays. The pectoral fins aro 
placed on the thorax, near the lower margin of the opercula. The 
ventral fins (c. Tab. xxxvii.) are attached to the abdomen opposite to 
the anterior dorsal fin. The anal fin is unknown. The tail appears to 
have been rounded, but no perfect specimen of this part has been ob- 
tained. The tongue is occasionally preserved (vide Tab. xxix., fig. 6 ; 
Tab. xxxiv,, fig. 7.) It is of a triangular form, and its surface is covered 
with numerous papillae. The air bladder is of an elongated oval shape, 
and lies in the abdomen immediately beneath the spine." * 

Dr. Mantell compares the fish with Muffil, Balistes and the 
Amia ignota of De Blainville. 

In the third chapter of the second part of the second volume 
of the *' Kecherches," Agassiz established the genus Macropoma 
for the fishes discovered by Mantell ; and he describes the 
characters of the new genus and discusses its relations in the 
following terms : — ' 

'' It is incontestable that this genus has striking affinities with 
the genus Ccelacanthus. The body is sinularly thick, and the fins 
have a like arrangement. There are, as in Ccelacanthus, two dorsal 
fins, one of which lies opposite the interval between the pectorals and 
the ventrals, and the other opposite the space between the ventrals and 
the anal. The second dorsal is supported by a very strong bone, which 
is also found in many other genera of the family. The caudal is largely 



* *< It may seem scarcely credible that a part of sach delicate utmctare should 1>e 
preserved in a mineralized state, yet the fact is unqaestionable. I have three speci- 
mens in my coUection in which it is clearly shown.' 
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developed, and gremdj snrpKaes mil the other fins. The scales abo 
present a certain resemblance to those of Calacnmthms, m size as weU 
a<i in form. Bat. on the other hand, the ftmcture of the rajs is rerj 
dilierent ; their cnning edges are be?et with spines. ac*i ther doubtless 
serred as protectiTe weapons to the animaL while those 0/ the Cmia- 
camtkus are amoiMh. The skeleton is stron?. bac I have not been able 
to 5alu>iy m jeelf whether the bones are hollow or not. 

MaCBOPOXA iLuTTELLD. A?a5& 

The head is rer^ large: it eqiiab more than 

one-fourth of the length of the bodr ; its bones are strong, and their snr- 
hee is finely dotted. In the specimen figored in Plate 63 % the roof of 
the craniam, the bones which sorroond the orbit, the jaws, a part of the 
opercular apparatn?, the branchial arches, and a part of the thoracic 
girdle are readily distingai^hable in their natural relations^ 

** The lower jaw has a very irregular ondine ; its dentary edge is 
groored in front, and descends towards its articulation with the 
08 quadratum. The pterygopalatine arch is very wide, especiaDj 
behiiid. It is the palatines and the vomer which carry the largest 
teeth. On the other hand, the superior maxillary, which focms the edge 
of the upper jaw, has none. 

^ The me part of the head \JroiU] is concaye, and rises as a ronndcd 
piojectioo above the orbit. The posterior subox^tar is a large oaseoiu 
plate, granular on its surface like the cranium : the'anterior suborbitars 
are elongated. The c^rculum has its posterior edge roimded. The 
branchial arches are Terr large and strong, whilst the thoracie girdle is 
proportionably weak. As in the pike, this arrangement is dkNibtless 
calculated to facilitate the deglutition of a large prey. 

** The acales are large, and envelope the whole body ui a thick 
cuirais^ which appears to extend very far on to the cauda^ judging by 
the impcesoioos obeervable upon tho lower lobe of the taiL The si^&ce 
of all the scales is granulated, and thi^ granulation is so persistent as 
to be recoeniaable when the scale is much worn. I have represented 
in Plate 65 be %• h & portion of the bo>lv of a fish which I believe to 
be the young of the same specie?, and whose scales are in so perfect a 
state of preservaiiou that their minute structure may be studied in 
detaiL They have lor the most part a rhomboidal form, at least they 
appear thus when superposed (as in nature). Isolated they present a 
very di^erent form, when the root of the scale is preserved, as in fig. 3. 
Plate 60 b. Examined with a lens it is seen that the superficial 
rugosities are produced by a quantity of little elongated tabetclee» or 
rather of small pointed cylinders^ which cover all the visible part of 
the ?cales. The largest and longest are in the middle of the scale ; 
those at the sides are shorter and more slender : the covered part of the 
^cale Is completely deprived of them : it is smooth, and exhibits only 
the lines of growth (Plate t>o b, fi?. 3 1. For the rest there is no very 
marked difioreace among the scales of difierent parts of the body. 

I have not succeeded in discovering any trace of the 

lateral line ; doubtless the superficial tubercles prevent the mncoiia 
canals from bcinir recosniized. 

^ The tin< present peculiarities no less singular than those of 
the scales. All the ravs are stiff and verr stout : ther do not 
dichotomize, and are not jointed : but on each side they are 
beset with a series of strong spines, turned cowards the exteemity 
of the ray. Their bases are divided into two branches, so as to form 
a cleA which embraces the apex of the interspinoos bone. At 
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the dorsal fin rays are constructed in this manner ,••,•••••. 
There are two dorsal fins ; the first is situated Immediately behind the 
pectoral girdle ; its rays are long and very strong. The second, situated 
opposite lenface^ the anal (PI. 65 a), has rays which are less robust, 
shorter, and more numerous, borne by a great bifurcated interspinous 
bone. In this specimen the fin has not fewer than 13 rays. The 
ventrals and the anal are nearly of equal size ; the ventrals are opposite 
the middle of the space comprised between the two dorsals ; the anal is 
rather further back than the second dorsal. Both are composed of 
very shorty but strong rays. 

** The caudal is extremely broad, and if, as everything seems to show, 
it is entire in the specimen (PI. 65 a), it ofiers a most curious type of 
structure, a kind of great fan, all of whose rays appear to be equal. 
It is i»x>bable that it was rounded, as in certain Sauroids, at least no 
dif^rence is observable between the upper and the lower rays. This 
fin is, in addition, supported in equal proportions by the superior and 
inferior caudal spinous processes, and the vertebral column is nowise 
bent upwards, as is the case in all the insBquilobed Ganoids. Its rays 
are very strong. I have counted some twenty in the lower, and a few 
more in the upper lobe. All are nearly equal, and only the anterior 
ones, situated at the base of the fin, are a little shorter. Their structure 
is the same as in the other fins, that is to say, the visible part of the 
ray is supported by a shorter ray, which is itself supported by the 
spinous processes of the vertebrae. The greater part of the caudal 
vertebrfi thus afford support to the caudal fin, and it is Uiis which 
gives the fin its great width. 

'^ The internal skeleton of our M. Mantelli is in general robust. 
The apophyses are short but large, at least in the neighbourhood of the 
tail ; those of the abdominal vertebras are longer, and bent more back- 
ward. The vertebrae, on the other hand, are small and delicate 
relatively to the size of the fish. 

*' But our knowledge of this remarkable fish is not limited to the 
skeleton ; many of the soft parts are also preserved. Among otliers, 
there are, in Mr. Mantell's collection, many specimens of the trunk in 
which the stomach b distinctly recognizable. (PI. 6oc, fig. 1, and 
PI. 66d, fig. 1.) It resembles a squamose cylinder, an appearance 
which is evidently the result of the changes which have token place 
in the difierent membranes which compose its walls ; vascular trunks 
can even be perceived. Tliese remains are commonly accompanied by 
coprolites, which have evidently been formed in the intestine. They 
have a general resemblance to those of Sauria, and are sometimes 
grooved in the same way. I have represented a series of them in 
Plate 65 a, to show the variety of forms which they affect. It is these 
coprolites which have been described by many authors as petrified fir- 
cones." (P. 177.) 

In the explanatory notes which follow Prof. Agassiz speaks of 
the '^ bassin,'' without describing it, and of the ^^ plaque qui tient 
lieu de rayons branchiostfegues." 

When Professor Agassiz published bis '^ Monographie des 
Poissons Fossiles du Vieux Ores Rouge," his views respecting the 
systematic position of Macropoma appear to have undergone con- 
siderable change, Thus be ooserves, at p. 61 ; — 

** J'ai d£j& fait remarquar que le genre liaeropoma de la eraie, ainsi 
que le genre Undina de M. le Comte de Munster, cadrent mal aveo les 
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antrefi C^lncAnthes • . . • • C'est dans TOld Bed et dans 

rhouillo'qne la iamille des C^lacantbes acqniert son plus haat degr6 
de d^veloppement ; pass^ cette epoque elle decline rapidement^ et son 
dernier repr^sentant, qui d'aillenrs est fort douteuz, appartient k la 
craie." 

In 1849 Professor W. C. Williamson gave an account of the 
structure of the scales and the walls of the ossified air bladder of 
Macropoma in his valuable memoir *^ On the Microscopic Struc- 
ture of the Scales and Dermal Teeth of some Ganoid and Flacoid 
Fishes^'' published in the Philosophical Transactions for that 
year. 

Professor Williamson shows that the tubercles which ornament 
the scales and opercular plates of Macropoma are composed of 
layers of kosmine coated with ganoin^ and resting, in the case of 
the operculum, upon lamellse of bone, in that of the scales, upon a 
lamellar substance which contains no lacunse^ but presents layers 
of irregular tubes interposed between the lamellaa. Successive 
layers of the tubes cross one another in direction* 

At the base of each tubercle, whether on the operculum, or on 
the scale, there is a cavity, which communicates by one or more 
canals with the exterior. 

The walls of the structure called '' air bladder'' by Mantell* 
(who seems to have considered the solidity of the parietes of this 
organ to result from mineralization) and '' stomach " by Agassiz, 
are proved by Professor Williamson to be composed of lamellsd 
between which are developed large lacunse, identical with those 
found in the endoskeleton of the iish. Some of the external 
lamellse lose their exact parallelism with those below, and one in 
particular assumes an undulating arrangement On both sides of 
the folds of its undulations large irregular lacimso are placed. 
This again is invested by other dense and apparently structureless 
lamellaB, which fill up the inequalities of the undulating layer, and 
form the external smooth surface of the organ. 

With respect to the functions of this apparatus. Professor 
Williamson remarks :— 

" I am disposed to believe that it has been an organ fulfilling the 
functions of an air bladder. Its osseous structure would render it 
capable of resisting a considerable amount of pressure ; and if its patu- 



* In the Medals of Creation, 1844, Mantell gives np his first interpretation, and 
adopts that of Agassis, but in ^* The Fetrefkctions and their Teachings,*' 1851, p. 437 
he writes :— " Air Bladder (jor Stomach ?) of the Macropoma, — In every example of 
« this fossil fish that I have dissected,;therelie8 within the body, generally nearest the 
** upper or dorsal part of the cavity, a long hollow Cylindrical substance, often 
** 7 inches in length, and 1^ inches in[diaineter, covered with a thin, brittle, scaly int^gu- 
** ment, which readily separates into two or three lamina? . The anterior part of this 
** organ, which lies close to the posterior margin of the opercular bone, is always 
*' imperfect, i4)pearing as if torn or ruptured ; the caudal extremity terminates in a 
<' cul-desac. From the situation and structure of this viscus I supposed it to be an 
*< air bladder, and described it as such in the ^ Fossils of ^e South Downs," in 1882, 
** but on Professor Agassiz's visit to my museum at Brighton, that eminent naturalist 
** pronounced it to be the stomach. Becent microscopic investigations of the invest- 
« ing integument have, however, tended to establish the correctness of my original 
** interpretation of the nature of this remarkable body." 
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Ions extremity has been closed up bj an elastic membranous append- 
age capable of acting as a valve, this would enable the creature to 
regulate its buoyancy, by increasing or diminishing the compression of 
ibo contained air, and thus facilitate its movements in either shallow 
water or at great depths. Except in cases of diseased ossification, the 
existence of an internal thoracic or abdominal viscus having hard 
parietes of true bone, is an anomaly which, as far as I am aware, has 
hitherto presented no parallel in nature.** 

Professor Williamson finally remarks that the structure of — 

** The scale of Maeropoma, as now described, is wholly different 
from that presented by any of the ganoid fish noticed in the preceding 
pages [^LepidosteuSy Lepidotus, SemionottUy Pholidotus, Ptyeholepis^ 
DapediuSj PaUeoniseuSy Gt/rodusy AspidorhynchuSy Accipenser^ Platy- 
somus^ MegalichihySy JDiploptertts, Holoptychius*^, It bears a much 
closer resemblance in its leading points to the dermal appendages found 
amongst the group of true Flacoids, between which and the Ganoids 
Macropoma appears to form an inosculating link." (L.c p. 464.) 

In 1857, Sir Philip Egerton described and figured the specimen 
named Macropoma Egertoni by Agassiz, in the ninth of our 
** Decades,'' PL 10. This fossil, which was obtained from the 
Gault of Speeton, Yorkshire, exhibits only the anterior half of 
the fish, comprising the head, the pectoral fin, and the firsC few 
rays of the dorsal fin. 

*^ The inclination of the profile line of the head is very steep from 
the occiput to the orbit, far more so than in the allied species ; 
the orbit is situated in a more advanced position, and the facial line 
thence to the snout falls much more rapidly. The orbit in this species 
is large, and a portion of the capsule of the eye is preserved. The 
frontal bones are wide, coarse in texture, and bear a few scattered 
granules on their exterior surface. The borders of the upper jaw are 
^rmed of the superior maxillary bones, which are very broad ; they are 
beset with very numerous sharp-pointed teeth, closely arranged, and of 
uniform size. The lower jaws are also very broad, and the space 
between the rami is closed by a single glossohyal plate, as in Lophio- 
stomusy ArapaimOf and AmiaJ* 

As regards the scales. Sir Philip Egerton remarks that — 

** The surface ornament is very different ; instead of the distinct 
tubercles so characteristic of that species ( Jf. Mantellii) ; it is composed 
of minute granules united mto longitudinal rows, with only a few small 
tubercles interspersed occasionally on some of the larger scales." 

I venture to doubt that this fish belongs to the genus Macro- 
ponuif for the following reasons : 

10. The upper contour of the skull is quite unlike that which 
is seen in Macropoma and appears to be characteristic of the Coela- 
canths in genersd. 

2^. In no Macropoma, and in no Coelacanth, however well pre- 
served, have I seen any trace of an ossified capsule of the eyc- 
balL 



* This is not the true Hohptyekau of the Old Bed, bat a distinet genos, Hhizo- 
tbpns. 



St BBITISII FOSSIl«a 

30. The jugular [glosaobyal] pUtea of Maerapoma^ aa of all 
Codlaoanths^ are double and not single. 

4fi, The shape of the lower jaw is quite di£ferent from that 
which is so characteristic of the same part in Maorcpama^ and the 
mai^illa'and other bones of the face are very different. 

0o. The figure clearly displays several strong osseous ribs, while 
neither in Macropoma, nor in any other Coelacanth, have such ribs 
been observed. 

60, The pectoral fin^ judging by the disposition of its fin rays, 
does not seem to have been lobate^ and the fin raya themselves 
appear to be articulated throughout^ and not entire at their proxi- 
mal ends, as in Macropoma. 

I conceive the evidence adduced to be sufficient to prove that 
^' Macropoma '* Egertoni ia not a ** Macropoma^ and indeed not 
a Ccalacanth at all, I therefore propoae the generic name of JSury- 
poma (suggested to me by Sir rhihp Dgertpu) fbr the fiah, retain- 
ing the specific title of Egertoni. 

In a note appended to the description of this fish. Sir Philip E^er- 
ton states that he has received from Mr. Beckles '' a specimen of a 
^^ Macropoma found in the quarries of Purbeck atone near Swan- 
** age. The specimen is not sufficiently perfect to detennine the 
'' spedea ; it seems to be a shorter and deeper fish than Macropoma 
^^ MantelliV^ I presume that this is the specimen to which 
Pr. Mantell refers f Wonders of Geology, p. 359^. 

The pasa^es which I have quoted include^ I believe, all the 
stat^nents oiany importance which have been published respecting 
the organization of Macropoma ManteUii, I propose to aupmement 
the information which they contain by the following repiarKa upon 
the atructure of the akeleton of this fish. 



7^ Spinal Column, — 'This ia aa completely devoid of oaaified 
vertebral contra aa in other Codacanths, and ita atructure exactly 
corresponds with that of the corresponding region in them (Plate 
VIL, %. 1). 

The neural arches and spines are continuously ossified, and the 
former embraced the persistent notochord aa in a fork. There are 
no bony riba,* but the tail ia provided with aubyertebral bpneaj 
which oloaely reaemble the neund arches and apinea. 

The Median Fins. — -No specimen which I have met with shows 
a terminal prolongation with small fin-rays, but in other respects 
the caudal fin is similar to that of Caslacanthus and Undina. 

The anterior mar^ns of the fin-rays of the median fins present 
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* The only specimen of Macropoma in which J have observed the sliffhtest indica^ 
tion of ribs, is No. 25,782 in the British Museum. In this example four or five elongated 
bones lie on the left side and partly covered by the wallB of the air bladder ; bat it ia 
impossible to be certain that Uiey may not be displaced neoral spines. In HohphoffUi 
thera are imprenioiia of a few abort rib-like bonaa below tiia poaterior part of die 
dorsal region of the yertebral column. 
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near their bases a shallow groove, in which series, at first single, 
of rounded pits appear. In each of these pits a short pointed spine 
is fixed. 

More towards the distal end of the fin-ray the rows of pits and 

Kines become double, tliose of the two sides usually alternating, 
i no specimen I have met with does a fin-ray present any indu- 
bitable articulation. It is probable that the extreme ends were 
articulated, but the length of unjointed fin-ray is remarkable in 
Macropoma, as compared with Holophagus and Ccdacanthus. 

The first dorsal fin is supported by the single lamellar inter- 
spinous bone (Plate YII., fig. 1), which is as characteristic of the 
Coelacanths, as the forked interspinous bone of the second dorsal 
(Plate YIL, fig. 1), indicated by Agassiz. The true form of 
the first dorsal bone is best exhibited in No. 4,260 of the British 
Museum, which shows it to be plough-share shaped, the anterior 
margin being oblique, and much longer than the posterior. 
Several ridges radiate from its upper edge downwards and for- 
wards to its anterior inferior angle and inferior edge. 

The Pectoral and Ventral Fins, — The pectoral fins are supported 
by a very strong bone, curved so as to be concave forwards, flattened 
from side to side, and giving off a process upwards and backwards, 
eo as to appear bifurcated above. (PI. VIl., fig. 4 b.) 

The ventral end of each pectoral arch widens out in a direction 
transverse to the axis of the body, and becomes concave from side 
to side behind, so that this part of the bone takes on much the 
appearance of a marrow spoon. This is particularly well seen in 
No. 4,261 of the British Museum Collection. 

I have met with only one specimen of the chalk Macropoma 
which shows the structure of the pectoral fin distinctly. In this 
(Coll. British Museum, 4,258) the right pectoral is thrown 
forward, and seen from the inner side (Plate VII., fig. 5). The 
rays, about 20 in number, decrease in strength from before 
backwards, and their inner ends are so arranged as to show that 
they fringed an obtuse lobe. On this no trace of scales was 
discernible, but the left pectoral, which is imperfectly preserved, 
shows the remains of a covering of small scales with a tubercu- 
lated ornamentation. 

The pelvic bones are very long, and each has, at its base, a strong 
process directed at right angles to the axis of the bone, and 
meeting its fellow of the opposite side (Plate YII., fig. 1). 

There is a specimen showing a ventral fin in the British 
Museum (No. 25,944), in which the fin-rays are so disposed as to 
lead me to believe that it was lobate. 

The fin-rays of the paired fins do not seem to have possessed 
the spinous ornamentation along their anterior edges, which is seen 
in the median fins. 

The Skull— Th^ roof of the skull (Plates VII., fig. 1, VIII., 
fig. 2\ is divisible in Macropoma^ as in Ccslacanthus, into two 
moieties, an anterior or frontal (B), and a posterior or occipito- 
16295. c 
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parietal (A) which meet at an obtnse angle, the ooeipito-iMurietal 
moiety being nearly parallel with the base of the BkuU, while the 
frontal slopes obliquely forwards and downwards to the snout; the 
occipito-parietal portion is slightly convex from before backwards, 
and more so from side to side ; while the frontal portion, though 
convex from side to side, is slightly concave from before backwarok. 
Viewed from above, the occipito-parietal shield (A, fig. 2, 
PI. Yin.) has a trapezoidal form, being more than twice as wide 
behind as in front, in consequence of the production of its postero- 
lateral angles. A median sutural line distinguishes it into two 
halves ; and, in the specimen represented in fig. 1., PL VIIL, what 
appears to be a true suture runs obliquely from the median suture 
outwards and forwards to the outer margin of the parieto-occipital 
shield, cutting off a large triangular plate of bone, which appears 
to represent the so-cafied ^ squamosal^ and the suprascapular 
(S. Sc.) of ordinary fishes from tne proper parietals (ftr.) 

The sculpture of this part of the roof of the skull presents the 
form of reticulated ridges and grooves, directed more or less trans- 
versely, with interspersed dots and splashes of enamel 

The frontal shield (B, fig. 2, PI. VIIL), similarly viewed ftton 
above, is rounded in front, somewhat constricted in the interorbital 
region, and truncated behind, where it joins the parietals. 

Like the posterior shield, it is divided by a median longitudinal 
suture, and m the specimen figured in PL Y III. it presents indica- 
tions of the existence of a transverse dentated suture at its most 
constricted part 

In the same specimen, which is'perhaps young, the proper firontal 
bones appear to be very narrow, the outer third of each b^ng 
formed by a fringe of apparently distinct marginal ossicles (x) ; but 
these seem, eventually, to become completdy united with one 
another, and with the frontals. The surface of the frontal shield 
exhibits a pitted and reticulated sculpture, like that of the occipito- 
parietal, which is most distinct on the marginal ossicles. The dots 
of enamel are scanty, and scattered at wide intervals. 

The basis cranii (a, b, c) is formed by a layer of bone, which is 
continuous, and presents no trace of sutures, between a and ft. 
Behind b it is detective for some distance, but reappears in fitmt 
of c. It doubtless represents, in the greater part ii not the whole 
of its extent, the parasphenoid of ordinary fishes. 

Between the orbits this parasphenoid has the form of a stout bar 
of bone, grooved above, convex and smooth below ; but it becomes 
flattened out from above downwards, both anteriorly and posteriorly. 
Anteriorly, it ends as a spatulate plate (Plate VIIL, fig. 3a), 
which has prominent lateral margins, bounding a transversely con- 
cave under surface, over which are scattered multitudes of minute 
granular teeth, those on the margins of the plate being some- 
what larger than the rest. The dentigerous plate may represent 
a vomer, but in no specimen that I have seen can it be distin- 
guished from the parasphenoid. 
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Foeteriorlyj the parasphenoid is broken, but probiJ^ly passed into 
the flat bony floor of the parieto-<>cdpital division of the sknlU 
^ich may either be an extension backward of the parasphenoidj 
snch as exists in the sturgeon, or may be formed by coalescence of 
the latter with a true basi-occipitaL 

Above its spatulate dentigeroiis part, the basal bone passes up«- 
wards and outwards into strong lateral plates ^Plate Ylil., fig* 1» 
iV. ^ , which are concave outwards, and unite with the firontal 
shield. They represent the prefrontals. 

Each prefrontal gives off firom its anterior end, just above the 
rounded extremity of the dentigerous plate, a stout process 
(Plates VII., fig. 6, VIII., figs. 1 and 3, d), which pasees down- 
wards and outwards, and ends by a free rounded extremity at the 
margin of the gape, close to the anterior end of the maxilla. This 
appears to represent the process of the prefrontal bone with which 
thepalatine articulates in ordinary fishes. 

xke interorbital space above the parasphenoid, from the pos- 
terior margins of the prefrontals as far as a point a little in advance 
of the junction of the fronto-nasal and parieto-occipital shields, 
seems to have been devoid of ossifications answering to the orbito- 
sphenoids and alisphcnoids ; but further back the sides of the para- 
sphenoid pass indistinguishably into the pra-otie bones. Each of 
these is a large plate of bone, rising perpendicularly towards 
the roof of the skull, which it nearly reaches in front. Further 
back it sends out two great processes, one superior and the other 
inferior, at right angles to its own plane. 

The superior process (Plate VIIL, fig. l,e), curving outwards 
abuts against the under surface of the occipito-parietal shield, close 
to the middle of its outer margin, and furnishes an articular facet 
for the proximal end of the hyomandibular bone (Plate VIII., 
fig. 2, H.M.). 

The superior process of the pro-otic is separated by a deep oval 
fossa from the inferior process (Plate VIIL, fig& 1 and 2,/), which 
is a stout plate of bone, convex from above downwfurds on its 
outer surface, and ending in front by a free thick edge, represented 
somewhat too round in PI. VIII., fig. 2. The lower incurved 
edge of this scroll-like plate does not come into contact with 
the osseous basis cranii, which hereabouts begins to be defective. 

The root of the superior process (PL VIII., fig. 1 e) separates 
two slit-like foramina which lead into the interior of the skull, and 
probably gave exit to divisions of the fifth nerve. From the upper 
and external edge of the inferior process a vertical bar of bone is 
sent off and, abutting against the superior process, bounds an oval 
fossa behind. 

Externally and posteriorly, the pro-otic abuts, by an abruptly 
truncated and perpendicular face, against another stout lateral osseous 
mass {g\ which appears to represent the opiathotic and exoecipiial 




to unite with and support the supra-scapular part (& Sc.) of the 
parieto-occipital shield. The third process (PL VlII.,fi^. 1 and 4, i) is 
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directed outwards from near the base of the skull (perhaps arising 
chiefly from the paraephenoid), and ends in a free obtuse surface, 
against which the middle of the hyomandibular suspensorium abuts 
(PI. VIII., fig. 2). Behind the part from which these processes are 
given off, the opisthotic and expccipital ossification is continued 
backwards as a vertical plate, which forms a large part of the pos- 
tero-latend walls of the cranial cavity. Between this plate and the 
processes of the opisthotic there is a deep fossa, floored below by a 
thin plate of bone (PL VIII., fig. 4 k) which forms a sort of con- 
tinuation of the lower edge of the third process of the opisthotic (t) 
into the base of the skull. 

The lateral *^ exoccipital and opisthotic " plates do not reach the 
roof of the skull superiorly, but end in a free edge, posterioiiy ; 
they diminish to a height of not more than one-eighth of an inch 
above the base of the skull. From the point where it is lowest 
(PI. VIIL, fig. 4 /) the base of the skull rapidly diminishes in 
breadth, and ends at c, by a free rounded extremity, which is so 
fractured that its precise shape is not determinable. 

A thin plate of bone (PI. VIII., fig. 4 mj forms a low arch over 
this part of the skull, and is continuous witli the basal plate below. 

It is not improbable that this arch may represent an anterior 
vertebra corresponding with one of those which, in the Ganmdei^ 
commonly coalesce with the occipital region of the skulL 

The pro-otic bones of opposite sides are not separated by a greater 
distance than the width of the presphenoidal bone in front and 
below, but, above, they are somewhat more distant. 

The anterior end of the snout of Macropoma is constituted by a 
sinfflo bone having the form of a triangle with its base downwards, 
with a convex anterior and concave posterior surface (Plate VII., 
figs. 3, 4, and 6). The convex face is beset with small cylindroidal 
teeth, but at the postero-lateral angles of the oral, or lower, margin 
of the plate, several larger curved and pointed teeth are attached. 

The posterior concave face is smooth, and seems to have played 
over the ethmoidal cartilage. 

This bone may either represent the premaxill<B coalesced, which 
is the interpretation that first suggests itself; or, on the other 
hand, it may be a vomer y such as would be formed if the vomerine 
teeth of Lepidosiren were supported upon a conmion bony base. 
In the latter case the premaxillte remain to be discovered. 

The hyomandibular, quadrate and pterygoid elements of the fkoe 
are represented in Macropoma by a great triangular plate of bone, 
in which I have not been able to discover any distinct sutures. 
The outer and upper surface of this ** pterygo-suspensorial ** bone, 
and its general form, are well shown in fig. 3., PL VII., while the 
proper contour of the hinder half of its lower edge is seen in fig. 6 
of the same plate. The inner surface of an entire pterygo^ 
suspensorial bone is beautifully displayed in No. 4246 of the 
British Museum collection. 

The whole plate is so twisted upon itself that, anteriorly, its 
surfaces look almost downwards and upwards, while posteriorly, 
they look inwards and outwards. The anterior angle is compara- 
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tively thin and rounded ofl^^and extends forwards to the level of the 
prefirontalfl (PI. VIL, fig. 3 ; PL VIIL, fig. 3), where it articulates 
witii the bone^ PL, which it underlies. 

The posterior inferior angle is formed by a very stout neck 
which bears the transversefy elongated condyle for articulation 
with the mandible. This condyle has a subcylindrical pulley- 
shaped ardcnlar surface, somewhat excavated in the middle^ Hke the 
distal end of a humerus. 

The upper and posterior ande of the bone, H. M. is likewise 
formed by a strong neck, which expands above into a broad head^ 
and articulates thereby with the side walls and roof of the skull 
(PL VHL, fig 2). 

The outer and upper surface of this bone is remarkably smooth 
and polished. The mner surface^ on the contrary, with the excep- 
tion of a small strip belonging to the posterior part of the quadrate^ 
is evenly covered with minute asperities^ which have, for the most 
part, more the aspect of tubercles of enamel than of teeth. Along 
the outer edge, however, they become longer, sharper, and more 
tooth-like. 

In PL VIIL, fig. 3, the anterior end of the left pterygo-suspen- 
sorial bone is seen to pass to the ventral side of, and become 
connected with, the bone jP?., which is convex from side to side 
below, and correspondingly concave above. The inner edge of this 
bone articulates with the prefrontal, and I conceive that it represents 
the palatine. 

The concave upper surface of the right palatine is well seen in 
No. 4241 in the British Museum ; and here again the bone is con- 
nected on the inner side with the prefrontal, and on the outer, with 
the anterior end of the pterygo-suspensorial. In the specimen re- 
presented in PL VIIL, fig. 3, there are no teeth upon the oral sur- 
face of either of these bones ; but I believe that such teeth existed, 
inasmuch as No. 4237 B.M., the head of which is represented in 
fiff. 3, PL VII., shows, in the interior of the mouth, a convex 
phte, jP?., covered with small teetb. In this specimen and in 
No. 4252 B.M. (PL VIL, fig. 6) certain sharp, curved, conical teeth, 
bb, are visible, which certainly belong neither to the maxilla nor to 
the bone or, and may have been attached to the palatines. 

The MaxilhB (PL VIL, fig. 6 ; PL VIII, figs. 2 and 3) are slender 
bones which lie alongside the outer margin of thepterygo-suspenso- 
rial bone, and form the edge of the gape. Their lower edges are 
beset with small curved teeth. Their anterior connexions are not dis- 
played in any specimen I have seen. Posteriorly, each abuts upon 
the apex of an elongated triangular ** postroaxillary " bone which 
fills up the interval between the suborbitals, opercula, and mandible, 
and covers the quadrate articulation. 

Each ramus of the mandible is very stout, and is deepest in the 
middle third of its length (PL VIL, fig. 6), where its upper margin 
is nearly straight Posteriorly, the upper margin diminishes in 
l]^ht rather graduidly ; but, anteriorly, it falls rapidly, being as 
it were excavated towards the symphysis. 
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In the mandibles^ whioh ore represented in PL Y II.5 the greater 
part of the angular'-articular and dentary elements have been broken 
away leaving only the plate which answers to the splenial of reptiles 
(fig. 3., SpL) And it is this plate whioh gives rise to the height and 
straightness of the upper edge of the middle third of the ramus. 

The angulo-articular element of the mandible^ whioh forms the 
outer part^ if not the whole, of the ramus at the articulation, 
rapidly diminishes in height^ and leaves the outer surface of the 
splenial bare as it passes forwards. It then meets the dentory, 
fitting into a Y-shaped space afforded by the latter. 

The dentary, passing forwards, suddenly rises into a kind of 
shoulder, y (fig. 4, PI. VII.), which applies itself to the anterior part 
of the outer surface of the splenial. 

In uninjured specimens the whole outer surface of the angulo- 
articular is covered with tubercles of enameL Similar, but more 
scattered, tubercles ornament the dentary ; but the outer surface 
of the splenial, exposed between the process y and the front and 
upper margin of the angular-articular, is perfectly smooth. 

There is a distinct suborbital half ring (PI. YII., fig. 1), formed 
to all appearance of a single bone, or of several bones which have 
coalesced, and presenting a granular external sculpture. The 
posterior part of the suborbital ring is much broader than the 
anterior, and abuts upon the operculum, behind and below which it 
comes into contact with the triangular postmaxillary bone: in 
front and above it, exhibits a deep notch. 

The ornamentation of the suborbital bones consists of pits and 
reticulated ridges, with scattered tubercles of enameL 

The operculum fPl. YIL, fig. 1, op.), is a large fournsided bone. 
Its upper margin is shortest ; its front marmn, which is as long 
as the distance from the roof of the skull to tne lower edge of the 
triangular " post-maxillary ** bone, longest. The posterior margin 
is much shorter, so that the lower edge of the operculum runs 
very obliquely, from above and behind downwards and forwards. 

Traces of a suboperculum, much smaller than the operculum^, are 
discoverable in some specimens. 

When the outer surface of the operculum is complete, it is 
covered with close-set conical enamel tubercles, like those of the 
roof bones of the cranium. 

Two large jugular plates occupy the whole interval * between 
the rami of the mandible. The inner, opposed, margins of these 
plates are straight, the outer, evenly convex. 

The hyoidean arch is strong and well ossified, and is connected 
with the hyomandibular by a very strong ^ stylo-hyal** {St A., 
figs. 3 and 6, PL YIL). 

Each branchial arch is, apparently, a single arcuated bone, deeply 
grooved posteriorly. I can count only four on each side in the 



* In No. S5,S72v of the BritislL Museum Collection, the sorfaoe of the Jngalar 
plates is perftctly preserred, and is ornamented with tubercles of exuanel, ^whioh 
are eet, evenlj, and pretty close together, oyer its whole surface. 
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qpedmen (belonging to the E«rl of EmuBkillen)} whioh best dis- 
jlar a these stroctiures. 

The resemblance of the branchial apparatus of Macrapama 
to that of CcBlacanihuM is still further increased by the large 
spatulate bone, which, in Macropama, terminates the median part 
of the branchial skeleton posterioriy. No specimen has exhibited 
the anterior moiety of the median branchial skeleton, so that I 
am unable to say whether it has or has not the fotm of a crucial 
bone. 

I have not been able to pocure detached teeth of Macro* 
poma for microscopic examination. The bases of even the largest 
teeth are perfectly smooth, and present no longitudinal grooves or 
foldings. 

Macropoma substriolatum, Huxley (Plate IX. and X.). 

I have abstained hitherto from referring to a specimen of a 
fossil fish to which Sir Philip Egerton refers in the following 
terms, in the note at p. 19 the " Preliminary Essay '* of Decade 

X.:— 

" In the Woodwardian Museum, at Cambridge, there is the head and 
part of the trunk of a CcelaeanthuSy from the Eimmeridge clay at 
Cottenham. The head shows the frontaLa, prefinontals, and lower jaw, 
with the tympanic attachments. The gloisohyal plate is double, as in 
Hohptychius. The scales are roughly undulate, coarser in patteAi than 
in Undina, CcelcicanthuSf and HolophaguSy but not absolutely tuberculate, 
as in Macropoma, One fin is preserved, probably the left pectoraL It 
is lobate, broad, and strong. The operculum is triangular, the frontals 
shcMt, and the prefrontals descend at an abrupt inclination." 

PI. IX. represents the ventral surface of the body of the 
Coilacanth fish of which Sir Philip Egerton speaks, of the size of 
nature. 

It is covered with large, thin^ cydoidal scales, each of which 
is divided into a large smooth region, overlapped in front and on 
each side by the neighbouring scales, and a comparatively small 
free part, which presents numerous dose-set elongated dots, or 
short ridges, of enamel. The dots and ridges are distinct, and 
their long axes are roughly parallel with that of the body, though 
the lateral ones sometimes show a certain tendency to diverge 
from the long axis of the scale itself. 

The left pectoral fin (F) is very well shown, and exhibits, at fewest, 
fifteen fin-rays, the bases of which are so disposed as to inclose an 
oval 'Mobe," which is completely covered by small scales, not 
more than half, or a third, as large as those of the body, but pos- 
sessing the same ornamentation. 

The proximal ends of the fin-rays are unarticulated, but seem 
to be hollow ; distally tbey become broader and flatter, and then 
narrow to points, without becoming longitudinally subdivided. 
Bather more than the distal half of each, apparently, was dinded, 
transversely, into short broad joints. 

The surfaces of these fin rays are quite smooth. 



40 BBITI8H F088IL8. 

Four Tiews (one*half the rize of nature) of the head of this fiah 
are given in FL X. ; it is composed of a parieto-occipital and a 
firontal moiety^ as in Maeropomaf and the former {Pa) is divided 
by a m^an suture into two. The frontal shield is greatly 
crushed^ and its precise form cannot be made out^ but so much of 
it as remains is like that of Macropoma. 

The general arrangement of the suborbital bone or bones (figs. 
2 and 3) is plainly similar to that in Maeropoma ; and the same 
likeness extends to the operculum {Op)^ to the strong pulley- 
like end of the quadrate (Qu)> — divided in the present fish by a 
lonmtudinal depression, so as to resemble the articuUr end of 
a phalanx, — and to the lower jaw. 

I suspect that by fig. 2, represents the post-maxillary bone of 
the Chalk Maeropoma^ in which case the flat bone a (figs 2 and 3) 
will probably be the suboperculum. 

The jugular bones (fig. 4, G) are double, and closely resemble 
those of Maeropoma in form : they present an ill-defined ruffosity, 
but no proper sculpture, and no trace of enamel, resembling m tms 
respect the opercula and the other bones of the head. 

At a, fig. 4, clear traces of ossified branchial arches are visible. 

In its general characters it is clear that this fish completely 
resembles Maeropoma; and considering the frequency with which 
the enamel is found to have disappeared firom the cranial bones of 
fishes of the latter genus in the Uhalk, no weight can, I think, 
be attached to this apparent difference. 

The scales are quite similar to those of Maeropoma in form, and 
in the proportion of the sculptured to the unsculptured part (the 
unsculptured part in the scale 3 of plate 65 b of the - ^^ Becherchea ^ 
is far too snudl), but the enamel tubercles are fiur less r^ularly 
oval, and tend to become elongated and ridge-like. 

I think, therefore, that this may safely be regarded as a dis- 
tinct species, for which I propo8.e the name of Maeropoma 
substriolatum. 

I am indebted to Prof. Sedgwick and Mr. H. Seely, for the 
opportunity of figuring and describing the specimen on which 
this species is based. 
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7%e common characters, elassfficoHon, and dUtribuiion of the 

Cgslacanthiki, 

The fossil fishes which have been described above under the 
names of Coelacanthus, Undina, Holophagui, and Macropoma, 
have the fcdlowing characters in common : — 

1. The bodj is covered with thin oycloidal scales, the exposed 
portion of which is ornamented with tubercles or ridges of 
enamel. *■ 

2. There are two dorsal fins, the anterior supported by a 
single broad and plate-like interspioous bone ; while the posterior 
has a forked interspinous bone. There is a single anal fin^ and a 
very large caudal^ the upper and lower lobes of which are equal; 
the spinal column^ which traverses it without being at all bent up, 
ending in a filament with small supplementary fin rays.* 

In the caudal fin, interspinous bones are interposed between 
the fin-rays and the neural and subvertebral spines. 

3. The paired fins are obtusely lobate. The pectoral arch is 
strong and well ossified, and there are two large pelvic bones. 
The fin-rays of all the fins are not articulated at their proximal 
ends, and are longitudinally undivided. The ventral fins are placed 
but very little behind the anterior dorssil, and the anal lies below 
the posterior dorsal. 

4^ The spinal column is unossified, the notochord being persis* 
tent, and only the neural and subvertebral arches ossified. If ribs 
existed at all, they were remarkably small. 

5. The roof of the skull is formed by a parieto-occipital and a 
frontal shield, which meet at an obtuse angle. The surface of 
each of these is ornamented with tubercles of enamel. 

6. There is a large *' pt^rygo-suspensorial " bone representing 
the hyomandibular, quadrate, and pterygoid bones of ordinary fishes. 

7. There are two jugular bones and no proper branchiostegal 
rays. 

8. The branchial and hyoidean arches are well ossified, and 
there is a median bone in the branchial series which has a spa* 
tulate posterior termination (not observed in Holophagus and 
Undina)* 

9. The air bladder has ossified walls. 

10. The teeth are for the most part ^^ en brosse ^ or tubercle- 
like and minute ; but a few are larger, acutely pointed {Undina f 
Holophagus ?). These lai^er teeth exhibit no plications at their 
bases. 

These being the common chaQicters of the Coelacanthitii, the 
next point is to obtain clear definitions of the several genera which 
compose the group. 

Ccelacanthun is readily enough distinguished from the rest by 

* Thit peooliarity of the caudal fin has not not been actnallT obtenred in Macnh 
poma ; bat it is hardl j doabtfol tbat the eretaoeons genus reteniDled the others in thia 
particolar. 
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the ornamentation of its scales, which is disposed in converging 
ridges, not in tubercles ; by the ridged ornamentation of the 
rami of the mandible and of the jugular bones ; and by the ab- 
sence of spines upon the fin-rays of the median fin& 

In Macrapomay on the other hand, the scale ornament is made up 
of distinct tubercles ; the jugular bones and mandibular rami are 
covered with tubercles, not with ridges ; there are single or double 
rows of stout spines upon the anterior edges of the fin-rays of the 
median fins, which are inarticulated through the greater part 
of their length* 

In HolophaffUM the scale ornament is in ridges^ like that of 
CcBlaeanthits^ There are small spines, sometimes in more than 
two rows, upon the fin rays of the anterior dorsal and both lobes 
of the caudal fins ; but I see none upon the second dorsal or upon 
the anaL The median fin-rays are articulated through more than 
half their length. 

Of the two species of Calacanthns ( ss Undinm) described by 
Count Mumter, C. Kohleri is distinguished by the ornamentation 
of its scales '^resembling flies' eggs,^ and by the rows of small 
spines upon the fin ravs of the first dorsal ana caudal fins. 

The beautifol specnnen of this species, the property of the 
Earl of Enniskillen, which is before me, shows the first and second 
dorsal fins, the pectorals, and the ventrals ; the tdl is wanting. 
The fin-rays of the anterior dorsal are spinous, and the spines 
are set in a double row along the anterior edges of the fin-rays, 
much as in Macropamay and unlike Holophagus. The fin-rays 
remain undivided much further from their base than in Hola^ 
phoffUBy and in this respect, also, more resemble Macropama, 

The sculpture has disappeared from the cranial bones, and the 
inner sides of the two jugular bones are exposed, so that nothing 
can be said upon this point The scales are represented by mere 
bony films. 

The head is altogether similar in form to that of Macropama 
There is a well ossified parasphenoid. The etylohyal, the oper- 
culum, the pectoral arch, and the lower jaw, so far as they are 
preserved, are very like those of Macropama. 

The only teeth which are visible are small and granular, and re* 
scmble those of the pterygo-suspensorial and parasphenoid bones 
in Macr&poma. The absence oi pointed teeth is a circumstance 
of merely negative import, to which I am not disposed to attach 
any importance. 

Of Ccelacantkus (^Undina) striolaris I have seen no specimen, 
but while Miinster's figures show that, in all important respects, it 
resembled C Kohleri — he assigns to it scales with a striated 
ornamentation, and fin-rays without spinous ornamentation. 
Putting aside the teeth (the absence of sharp teeth in Undina 
and of granular teeth in Ccelacantkus not being proved), I see 
no character by which this species is separable £rom Coelacanthus, 
while C Kohlm appears to be equally indistinguishable from 
Macropoma. 
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If this supposition should be borne out by the examination of 
more perfect specimens of Undinaf the genera of Coclacanths would 
be reduced to three^ — CoBlacanthus^ Holophagusy and Macropoma ; 
and^ in the ornamentation of its scales and fin-ray^, Ilolophagus 
would occupy the same intermediate position between the other two 
genera as it does in time. However, it is better^ for the present, 
to retain Undina as a distinct genus. 

Bearing in mind the range of the Coclacanths from the Carbo- 
niferous to the Chalk formations inclusive, the uniformity of 
organization of the group appears to be something wonderful. 

I have no evidence as to the structure of the base and side 
walls of the skull in Ccelaeanthus^ but the data collected together 
in the present Decade show that, in every other particular save 
the ornamentation of the fin-rays and scales, the organization 
of the Coelacanths has remained stationary from their first recorded 
appearance to their exit They are remarkable examples of 
what I have elsewhere termed ^^ persistent tyj)es," and, like the 
Labyrinthodonts, assist in bridging over the gap between the 
Falseozoic and the Mesozoic Faun». 
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DEscKnrnoif of Plates — II. to X. 

Plate XL 

Fig. 1. A tpecimen of Calaeanthut kptunu, of the natonl nic In tlie MvMon of 

rractical Geology. 
Fig. 2. The anterior part of the body enlarged. 
Figi. 3, 4. Scales magnified. 

Plate UL 

Fig. I. CalacoHthus lepturtu, of the natural siie. 

Fig. la. Scales magnified. 

Fig. 1&. Fart of the ornamentation of the opercalum magnified. 

Fig. S. The hinder part of the body of a Calaeanthua iq^Uma^ of the natmrnliuey 

showing the remains of the ossified air-bladder. 
Fig. 3. Under view of the head of a CcdaeanAna lepimniM. 

All these specimens are in the Moseom of Practical Geology. 

Plate IV. 

Fig. 1. Magnified view of the coonterpart of the specimen represented in Plate III., 

fig. 3. 
Fig. S. The mandible of the same inverted. 
Fig. 3. Under view of the head of a specimen in the collection of Edw. Unneyp 

Esq., F.K.S. 
Fig. 4. Pelvic bones of Cvdacanthua Iqpturui, In the Museom of Practical Geology. 
Fig. 5. The two dorsal fins of a CiKlacaiUhuM Upturus, In the Moseom of Practical 

Geology. 
Fig. 6. Caudal extremity of a specimen of CetUMcanthus ieplurms. Biagnified H times. 

Plate V. 

Figs. 1, 2, 3, 4. CvtUicanthus eleganit. From specimens in the collection of Sir Philip 

Egerton, Bart. 
Fig. 5. CaUicanthus caiuialiu. In the collection of Sir Philip Egerton, Bart. 
Figs. 5, 6. Cedaeanthns ehnyatHM. In the Moseom of the Geological Survey in 

Ireland. 

Plate VL 

Jjohpkaffus ifuhf with a scale and fin-rays magnified. In the Moaeum of 
Practical Geology. 

Plate VIL 

Fig. 1. Macropoma ManttlUu One half the sixe of nature. In the Muaenm of 

Practical Geology. 
Fig. 8. A detached air-bladder of Macropoma MantdUi, One-half the aiie of 

nature. In the British Moseuni. 
Fig. 3. The head of Macrapoma ManteUii figured by Prof. Agassii, ' Bechetchcs' 

IL, PL 65 d, fig. 2, the matrix having been fbrther cleared away. 
Fig. 3a. The teeth enlarged. In the British Museum (No. 4237). 
Fig. 4. A side view of the snout of the Macropoma ManUttiL Figured bj Vni, 

Agassis, I.e. Fig. 1. In the British Museum (Na 4^70). 
Fig. 4a. Front view of the dentigerous <* premaxillary " bone. Magnified. 
Fig. 46. The upper end of the pectoral arch of this specimen. 
Fig. 5. A pectoral fin of a Macropoma ManteUiL In the British Mnseom 

(No. 4,258). 
Fig. 6. The head of a Maaropoma ManteUii, Figured by Profl AgassiE, Le. 

Fig. 3. In the British Moseom (No. 4,252). 
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Plate Vm. 

The ikull of a Macropoma ManUUiL In the coUeetion of the Earl of 
Enniakillen. 
Fig. 1 . A Tiew of the right tide ; Fig. S, of the left side ; Fig. 4» from hehind. 
Fig. \ The under Burftce, so far as the matrix allows it to be seen. 

Plate XI. 
The hoAy oi Maeropama sttbttnoiahimf with a tingle scale, magnified. In the 
Woodwardian Moteom, Cambridge. 

Plate X. 

The head of the tame tpecimen from above (Fig. 1 ), the tides (Figs. 2 and 3), 
and below (Fig. 4). One half the site of nature. In the Woodwardian 
Musenm, Cambridge. 
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PREFACE. 



This Decade contains descriptions and figures of 
nine genera and ten new species of fish. 

Of these, seven were found in the Lower Lias at 
Lyme Regis, six of which have been described by Sir 
Philip de Malpas Grey Egerton, and one, JSolophagua 
gulOj before described by him, is further described and 
figured by Professor Huxley. One from the Kim- 
meridge Clay, another firom the Upper Chalk, have also 
been described by Sir Philip Egerton, and one from the 
Gault by Dr. Albert Gunther. 

In earlier Decades Sir Philip Egerton had already 
described forty-one species; and the Geological Survey 
is therefore now indebted to that distinguished Ichthy- 
ologist for the description of no fewer than forty-nine 
new species, accompanied by admirable lithographic 
drawings. 

Andrew C. Ramsay, 

Director* General. 

Jermjn Street, 

25 th April 1872. 
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The 7n<mWar^ (right side) \n long, flat, atnooth, 2g inches long iuhI 

inch broad ; it terminatea autenorly in a ttipering process, by 
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Decade XIII. Plate I. 



THBISSOPATEB SALMONEUS. 

• ■ 

The entire length of the fossil is 25^ inches, the depth across 
the middle of the abdomen 5^ ; it lies on the right side. The 
anterior half, to the commencement of the dorsal fin, shows a 
great portion of the scales in their natural arrangement, as well 
as the general outlines of the trunk and head. This portion can 
be lifted out of the matrix in which it is embedded, and several 
points obscure on one side can be made out on the other. Also 
the gi-eater part of the vertebrt© of this region can be distinctly 
traced below the thin overlaying integument. The posterior' 
half, from the commencement of the dorsal fin, consists in an 
admirably preserved vertebral column, greater part of the caudal 
fin, a few rays belonging either to the ventral or anal fin and 
the right ovary. Although the general outline of the head is 
well preserved, the bones are much broken and difficult to trace. 

Head. — The head resembles in its general outline that of a 
salmon ; it is compressed, with ,the facial portion produced and 
pointed; its upper surface was convex, a ridge nmning along 
the median line, from which the lateral halves slope downwards. 
The entire length of the head (to the end of the operculum) is 
6i inches, or contained 2f in the length of the vertebral column. 
The mouth was very wide, the mandibulary joint being far 
behind the eye, and even behind the middle of the length of the 
head ; the jaws armed with series of small^ solid, pointed, slightly 
curved teeth. The eye appears to have been of moderate size, 
situated at the beginning of the second tliird of the length of the 
head. It is evident &om a comparison of the two sides of the fish 
that the inter-maxillary formed the mesial portion of the margin of 
the upper jaw, and the maxillary the lateral. Fart of the i/nter" 
maaiUary is preserved on the left side^ but it is much broken ; it 
was short, certainly not more than one-third of the length of the 
maxillary, and most probably armed with teeth like this bont. 
The maxillary (right side) is long, fiat, smooth, 2f inches long and 
^ inch broad ; it terminates anteriorly in a tapering process^ by 
[xiii. i.] 13 A 

S8059. 
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which the junction with the inter-maxillary is effected. It is armed 
with a series of about 30 small pointed teeth, some of which are 
slightly grooved at the base. The supplementary bone (sp.) is 
thin, sabre-shaped, extending as far back as the maxillaiy, 
namely, to the coronoid process of the mandible. The mandible 
is very strong and long, 3f inches ; it has two longitudinal 
grooves, one just below the dentigerous margin, and the other 
near its lower edge. The teeth with which it 19 armed appear 
to have formed a single series ; they are small and closely set in 
the front part of the bone, and considerably larger on its middle 
(left side). The infra-oi'bital bones cannot be distinguished 
singly, but those behind the eye are much enlarged, covering 
the cheek entirely, and extending to the margin of the pre- 
operculum. Opercles thin, membranaceous, smooth, much dilated, 
especially the angular portion of the preoperculum, the edge 
of which is subsemicircular ; the boundary line between the 
operculimi and suboperculum can be traced on the left side, 
where it ascends in an oblique direction from the angle of the 
preoperculum, the shape of the operculum being subtriangular, 
and that of the suboperculum (so.) subsemicircular. The inter- 
operculum is long, narrow. Two branchiostegals (6.), — the upper 
long and narrow, the lower broader and shorter, — are well 
preserved on the right side. 

On the dfeme (right) side part of the gill-cover is broken away, 
and traces of the giUs (g.) are visible, showing that the branchial 
lamellae were long, slender, closely set, rea<;hing to the humeral 
margin of the gill-cavity. 

The bones of the humeral arch are either dilated or covered 
by a dilated, semiossified dermal layer, which above the I'oot of 
the pectoral fin passes into a very long, pointed appendage (Fig. 
A. right side) similar to, but much more developed than the 
axillary appendage of Chanos. It is formed by five or six en- 
larged imbricate scales, about 4 inches long, and extending to 
the level of the fourteenth or fifteenth vertebra. 

Of the vertebral column 46 vertebrsB are visible, the anterior 
two or three being entirely hidden by the overlying parts, so 
that the total number amounts to 48 or 49. The vertebrsB do 
not differ much from one another in form or length ; they are 
slightly constricted in the middle, deeply biconcave, and some- 
what deeper on the edges than long. The ribs are entirely 
hidden, and of the neural and humeral processes only fragments 
are preserved. The neural spine of the antepenidtimate vertebra 
\n.), which is modified into a support of the upper caudal lobe, is 
very strong, arising fi*om the upper lateral half of the vertebra, 
and directed back and upwards. 
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Firis. — The dorsal fin is so much broken up, that scarcely 
more than its position can be ascertained ; it appears to occupy 
nearly the middle of the total length, being placed opposite to 
the nineteenth to twenty-fifth vertebrae, and from the fragments 
of the rays we may conclude that their number was not less 
than 14, none of them being distinguished by unusual thickness. 
Of the anal fin (a.) only two or three small, slender fragments arc 
preserved ; they are opposite to the thirty-ninth and forty-second 
vertebrae. The caudal fin is deeply forked with strong, broad, 
distinctly articulated rays, the joints being but little longer than 
broad. The pectoral fin consists of 17 rays of the usual strength 
and arrangement ; it is pointed, and 2^ inches long, that is con- 
siderably shorter than the overlying axillary appendage. Of the 
ventral fin (v,) only the basal portion of three rays is preserved ; 
it lies now opposite to the twenty-sixth vertebra, so that its 
position was opposite to or behind the posterior dorsal rays. 

The scales are firm and rather thick; of those of the side 
about one-half of each scale is exposed, finely but deeply striated, 
the upper striae being a little wavy. The scales are small, about 
50 may be counted in a transverse series, descending obliquely 
from the back in front of the dorsal fin towards the abdomen ; 
they increase in size in the vicinity of the humeral arch and 
pectoral appendage. I cannot discern a lateral line. 

A ridge may be traced along the median line of the abdomen, 
from which I conclude that the belly in front of the ventral fins 
was compressed into a sharp ridge, as in many Clupeoids, Cypri- 
noids, and Characinoids. 

Finally, some soft organs are to be mentioned. An elongate 
body (o.), pointed anteriorly and more obtuse posteriorly, slightly 
concave on its inner surface, is evidently the right ovary. It 
is situated above the ventral fin, 5 inches long, and finely 
granular at its surface. Above it and above the vertebral 
column a mass (x.) is spread out like thick skin, which I cannot 
determine with certainty. It may be the other ovary displaced 
and flattened by pressure, A ring-like body, grooved on its 
outer and hinder surface, situated below the nineteenth vertebra 
(right side), appears to be a loop of the intestine. 

It is not difficult to determine the systematic position of this 
fish. The structure of the upper jaw, shielded cheeks, form and 
position of the fins, striated scales, axillar}"^ appendage, compressed 
abdomen, &c. are characters which lead us at once to the large 
marine forms at present associated with the Clupeoids, Cha/noe 
and Flops. Several fossil species of the former genus have been 
described by Viennese ichthyologists (Denkschr. Ak. Wiss. Wien, 
1863, XXL), but our fish is at once distinguished by the develop- 
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ment of the dentition and compressed abdomen. In fact, it is a 
form intermediate between the true Herrings {Clupema) and the 
Elopina and Chani/na ; as it appears to be undesoribed I propose 
for it the name — 

Thrissopateb. — Body oblong, compressed; abdomen com- 
pressed into an edge. Scales small, striated, adherent ; lateral 
line indistinct. Snout conically pointed, with the jaws sub- 
equal in length ; mouth very wide, both jaws with a series of 
small pointed teeth. Margin of the upper jaw formed by the 
maxiUaries laterally, and by the inter-maxillaries mesially. 
Ventral fins opposite to, or behind, the posterior dorsal rays. 
Caudal fin forked ; dorsal in the middle of the total length. A 
long axillary appendage, formed by scales, above the pectoral 
fin. Opercles and humeral arch dilated, smooth ; cheeks covered 
by the posterior portion of the infra-orbital ring. Vertebrae 
about 60. Ova very small. 

Thriesopat&r mimwneua. — The length of the head is contained 
S| in the total length (without caudal fin), the greatest depth 
of the body, 4^. Median line of the upper siuface of the skuU 
raised. Axillary appendage longer than pectoral fin. About 
50 scales in a transverse line on the trunk in front of the dorsal 
fin. Dorsal fin opposite to the nineteenth to twenty-fifth ver- 
tebne. Vertebras, 48 or 49. 

Locality. — The specimen was found in the lower part of the 
Qault at East Wear Bay, Folkestone ; and is the property of 
James Beid, Esq., by whom it was kindly lent for description. 



Explanation op Plate I. 

The full figure shows the left side of the foanl. 

The separate view of the head is taken fVom the right side. 

Fig. A. Axillary appendage of the right side. 

a. Fragments of anal rays. 

6. Two hranchiostegals. 

g. Impressions of the gill-lamina. 

It. Neoral spine of antepenultimate vertebra. 

o. Ovary. 

BO, Subopercnlum. 

8p. Supplementary bone of maxillary. 

V, Ventod fin. 

X, Undttermined granular mass. 

Albert ' Quntheb. 
British Museum. 
July, 1870. 
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Decade XIII. Plate II. 



HETEROLEPIDOTUS LATUS. 

[Gcniis HETEROLEPIDOTUS. Egertox. (Sub-kingdom Vertcbrata. CIehi 
Pisces. Order Ganoidei. Family Sauroidei.) Head large ; snout obtusely conical ; 
maxillary and mandibular bones straight; teeth of Tarioos sizes, the larger ones 
strong and bluntly pointed, the smaller ones sharp and numerous ; gape wide; pec- 
toral and ventral fins large ; dorsal fin remote ; scales large, thick and lustrous, more 
or less serrated on the posterior margins ; abdominal scales small and elongated ; tail 
broad, the upper lobe ridged, with strong fhlcral scales.] 

Synonym. Lepidotus Jimbriatus, Agassiz. 

The genus Lepidotus^ as defined by Professor Agassiz, is in 
the main composed of a natural and well characterized group of 
fishes, ranging from the chalk to the lias, both indxLsive. It 
embraces, however, some aberrant forms assigned to it with 
doubt and hesitation, owing to the imperfect conditions of the 
specimens examined. Of these, Lepidotus fimbriatus from the 
lias of Lyme Regis, and Lepidotus serrulatus from the lias of 
Barrow-on-Soar, are two that come at present under considera- 
tion. The former name was given by Professor Agassiz to a 
specimen in the Museum at Munich, firom Haring, in the Tyrol 
characterised by the uniformity of the scales. A second speci- 
men, from the Keuper of Coburg, was referred to the same 
species ; as well as a third from the lias of Lyme Begis, although 
the scales of the latter are described as offering some differences in 
size and form. He concludes by remarking that, ^* Des recherches 
" ult^rieures devront apprendre positivement si je n'ai point 
" confondu ici des espfeces diffi^rent^s." * The fortunate acqui- 
sition of a fine series of specimens from the lias of Lyme Begis 
has enabled me to study the characters of these Lepidoti with 
great advantage, and I have ascertained two features in which 
they differ essentially from the typical Lepidoti, and approach 
the sauroid family Eugiiaihua. The first is the character of 
the teeth. In the true Lepidoti they are either large and 

• «« PoiflsoDi Fotsilet," torn. iL, femllcton S4S. 
[XIIL ii.] 13 B 
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rounded, like the tritoral teeth of the Pycnodonti, or obtusely 
conical and uniform in size, whereas in the species under oon- 
sideration they are sharp and elongated, of various sizes, and 
very numerous. The other point of note is the form and arrange- 
ment of the scales. In all the typical LepidoH, the scales are 
tolerably uniform in size, and those of the abdominal and 
ventral regions do not differ materially from those of the 
flanks. In the species under consideration the scales of the 
under part of the body become long and narrow, very like the 
similarly placed scales of the genus Ewgrudhua, This peculiarity 
is noticed by Agassiz in his description of Lepidotus aerrtdcUus, 
for he says, '^ The scales do not preserve the same form over the 
" whole width of the body, they become more and more narrow 
'' towards the ventral margin, where their width does not equal 
" one half of their length. This is a peculiarity veiy rare 
" amongst the Lepidoti, and serves to distinguish this species 
" from most of its congeners." * Pictet also remarks this fact, 
and, when speaking of Lepidotus firnJbricUuSj says, " This is a 
'* species of which the generic position is still doubtful." Relying 
then upon these structural differences, I propose to group those 
species in which they obtain under a new genus^ to which I 
had given the title Ihilepidotua,] but, finding that Mons. Emile 
Sauvage has suggested this name for Lepidotvs Fittoni (on what 
grounds I am at a loss to discover, since it is a typical Lepidotus)^ 
I have altered it to Heterolepidotua. 

The specimens from Lyme Regis seen by Professor Agassiz, 
which he was induced with hesitation to refer to the same 
species as those he had previously examined from Haring and 
Coburg, were mere fragments, showing no characters except the 
form and sculpturing of the scales of the middle part of the 
trunk. In £act this fish was then oonsidered one of the rarities 
of the lias. Now it is to be seen in most collections, many very 
fine, and some almost perfect specimens having been brought 
to light since the publication of the '^ Poissons Fossiles.^ Lord 
Enniskillen possesses a fine series, and my cabinet is also rich 
in specimens ; but the finest example I have yet met with is 
in the British Museum. I have selected this for illustration 
(PL II.), and the details will also be taken from it, supplemented 
by the evidence of other specimens when necessary. I have 
seen specimens indicating a longer fish than the individual in 
the National Collection, but it may be taken as a fair average 
of the size of the spedea 

• <* PoiBSons Fowdles," torn, ii., fcuiUcton 250. 
t QoaiU Jownu of the QeoU Soc., 1868, p. 509. 
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Description. — The length from the snout to the termination 
of the vertebral column is 21 inches. The head measures 
5 inches from the premaxilla to the occiput, and 7^ inches from 
the premaxilla to the insertion of the pectoral fin. From the 
occiput to the insertion of the dorsal fin is 7 inches. The depth 
at the nape is 5 inches; from the dorsal to the ventral fin^ 
6^ inches ; and the pedicle of the tail, 2j^ inches. It will be 
seen by these measurements that the depth of the body equals 
nearly one-third of the length. In this respect it resembles the 
form of the true Lepidoti. Another similarity is found in the i 

large size of the head, which is nearly one-third of the length of 
the body exclusive of the taiL The back and belly were both 
arched, and the muzzle rather bluntly rounded ; but the thick- 
ness of the fish was not so great as would be expected from the 
other dimensions. The width between the orbits is only 1 inch, 
and the greatest width of the frontals behind the orbit barely 
two. The head is remarkable for the large size of the opercular 
apparatus, and the facial plates, especially those constituting the 
tympanic arch. The scapulo-coracoid arch is also powerful, and 
is farther consolidated by two broad plates immediately behind 
it, extending downwards to the attachment of the pectoral 
fin, resembling much in form and almost in size a secondary 
operculum and suboperculum. The maxillary bone is dentigerous, 
and the space between its upper edge and the orbit is covered by 
a broad infra-orbital plate. The mandible measures 3^ inches in 
length ; both this and the maxilla are beset with numerous 
conical teeth of various dimensions. The entire head is invested 
with a beautiful lustrous enamel, having a surface more or less 
uneven on the different bones, the operculiun having less orna- 
ment than some of the associated bones. The cranial details 
are very well preserved in a specimen I possess in a nodule 

\ of indurated lias. The operculum and suboperculum form a ' 

perfect half-circle, having a radius of 1-^ inch. The pre- 
operculum is falciform, broader at the base than in the upper 
two-thirds ; between this and the suboperculum there is a small # 

inter-operculum, and sweeping along the lower margin of the 
inter-operculum and suboperculum three broad branchiostegous 
plates are preserved, extending as far upwards as the junction of 
the suboperculum with the operculum. The thoracic arch is 

! strongly developed, and is covered externally with broad ena- g 

melled plates. It supports a pair of powerful pectoral fins. In '^ 

the specimen in the British Museum the left pectoral fin is pre- 
served. It contains 18 rays, the anterior one being much larger 
than the others, and having a delicate fringe along the margin. 
[XIII. iL] 13 B 2 
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Tbe succeeding rays diminish in size as they recede from the head. 
The first ray is single throughout; the other rays are single 
for 1^ inch from their bases, and thence they are frequently 
divided and sub-divided, forming a delicate flexible organ capable 

1 ^ of great expansion. The cross-joints are very numerous in the 

distal parts of the fin. The base of the fin is surrounded by 
a group of small massive polygonal scales, almost resembling 
a tesselated pavement (fig. 1 a). This peculiar character is 
also present at the insertion of the ventral fins. The latter fins 

f are more powerful than in any ganoid fish with which I am 

acquainted. The first ray is very large, and has fulcral scales 
at its base, and a double set of marginal ossicles along the ante* 
rior edge. It coittftins nine other rays of corresponding power, 
similar in character to the pectoral rays. The dorsal fin is 
placed immediately above the ventral fins. It is composed of at 
least 20 rays, the fourth or fifth is the longest, and has a fringed 
margin. The anterior rays are rather fulcral scales than fin- 
rays. The fin is large, and together with the expanded ventral 
fins, and strong anal fin, constitutes an apparatus well adapted 
to enable so bulky a fish to maintain a vertical position in the 
water. The anal fin is not well preserved in the specimen 
figured, but I have it in another example of this species in 
my own collection. It is situate about half-way between the 
ventral fins and the commencement of the tail. It contains a 
dozen or more rays, shorter and thicker than those of the dorsal 
fin. The anterior ray has marginal ossicles ; in this and the 
other characters this fin resembles the dorsal fin. The caudal 
fin measures 6^ inches across the lobes, and is powerfully con- 
structed. The upper lobe is covered by an extension of the 
scales for some distance beyond the base ; at the same time it is 

1^ strictly a homocerque form. The upper edge of the fin is fur- 

nished with strong ridge scales, and similar scales extend a short 
distance along the inferior margin of the lower lobe. All the 
rays are cross-jointed at short intervals, and bifurcate near the 
distal extremities. The scales are more numerous and of smaller 
dimensions than those of Lepidotus. Those of the flanks are 
very uniform in size and shape. The upper and lower margins 
of the scales are slightly sigmoid and parallel in the anterior 
parts of the trunk. In the after parts they are straight, and the 
t scales more oblique. Some of the anterior scales have the wliole 

^ free margin serrated (PL II., fig. 2), and the sur&ce of the scale 

striated. In other parts these ornaments are more restricted, 
and towards the tail cease altogether (PI. II., fig. 4). The entire 
under surface of the body from the thoracic girdle tb the anal 
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fin is covered with narrow elongated scales (fig. 1 b), very nnme* 
rous^ especially in the vicinity of the pectoral and ventral fins, a 
character never found in the type Lepidotu The dorso-ventral 
series of scales are arranged 'in graceful double curves, the upper 
fiexure in each being rather bolder than the sub-vertebral one 
Each series contains 29 or 30 scales, counting from the dorsal ridge 
to the commencement of the narrow abdominal scales. In Zepi- 
doptus gigas and semi-serratus the number does not exceed 20. 
The lateral line runs nearly coincident with the vertebral column ; 
it contains 56 scales (PL II., fig. 3). It traverses the seven- 
teenth scale of the dorso-ventral rows, reckoning firom the dorsal 
ridge. The scales of the sixth row are also perforated for mucous 
ducts, an arrangement that obtains also in Dapediua. The ver- 
tebral centra were in all probability well ossified, as the scaly 
armour is cracked along the region of the spine, an appearance 
that denotes a greater resistance to decomposition than would be 
the case were the column cartilaginous. The figure of the speci- 
men of this fish in the British Museum has been exquisitely 
executed on stone by Mr. Dinkel, two-thirds of the size of nature. 



Explanation of Plate II. 



Fig. 1. Heterolepidotns latus, reduced one-third. 
Hg. 2. Scale from the shoulder, enlarged three times. 
Fig. 3. Scale from the Uteral line do. 

Fig. 4. Scale from the tail do. 

Fig. 5. Teeth magnified. 



Ph. de M. Qret Egebtok. 
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Decade XIIL Plate III. 



HBTBROLBPIDOTUS SAUR0IDB8. 



Jleierolepidotus nauroides, Sp. Nov, 

The two species of Lepidotus, alluded to in the foregoing 
article, differ considerably in form and proportions. Lepidotus 
firabriatus is a short and deep fish, the trunk at its greatest 
expansion measuring one-third of the length from the nose to 
the base of the tail. The head occupies nearly one-third of the 
total length. Lepidotus seri-uUitus, on the other hand, is a long 
fusiform fish, the depth being two-sevenths and the head one- 
fourth of the length (" Poissons Fossiles," vol. u., PI. XXXI.). The 
subject of the following description resembles the latter in the 
proportion of the head to the trunk, but is a narrower fish, the 
depth being only one-fourth of the length. Several specimens 
of this species have been disintered at Lyme Regis in the last 
four years in very perfect condition, and many oU^ers which, 
although fragmentary, afford valuable information with reference 
to many details not so well shown in the larger specimens 
They all appear to represent one and the same species, for 
although some slight differences are discoverable, they are not 
greater than might be expected to result from age^ sex, or 
condition. I have selected two specimens for comparison : one 
belonging to Lord Enniskillen^ the other to myself, the latter 
being the one represented in the plate (PI. III., fig. I). The 
following table gives the comparative measurements of the two. 





Feet inches. 


Feet inches, 


Length - - - 


- 2 


2 


- 2 


Head . . . 


- 


7 


- 7 


Nape to dorsal fin 


- 


7 


- 8^ 


Dorsal fin 


- 


H 


- 3| 


Dorsal fin to tail - 


- 


9 


- 9 


Tail (imperfect) - 


- 


4 (upper lobe wanting) 5 


Pectoral to ventral fins - 


- 


9i . 


. 8 


Ventral to anal fins 


- 


4i ■ 


- wanting 
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wanting 
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1 
Feet inches. 
Anal fins to tail - - - 7 

Depth of the shoulder - - 7^ 

Depth of the dorsal fin - - 7 

Depth behind the dorsal fin -06 

Pedicle of the tail - - 3 

Lower jaw - - - 3 

The lower jaw of a third specimen — 

It will be seen from the foregoing measui-ements that the head 
is about one-fourth of the length exclusive of the caudal fin. 
The greatest depth of the body is at a point halfway between 
the occiput and the first ray of the dorsal fin, where it measures 
less than one-fourth of the length. From this ix>int the body 
slopes gradually to the pedicle of the tail. The bones of the 
head are thick and strongly united, the orbits large. The 
premaxillary bones are short and carry a few strong prehensile 
teeth. The maxillary measures 2J inches in length, and is 
armed with an outer row of laniary teeth and smaller teeth 
within. It is straight and expanded at the distal extremity 
where it overlaps the mandible. The lower jaw measures over 
3 inches from the articulation to the symphysis. The mandibular 
teeth resemble those of the maxilla, but are rather larger 
(PL III., fig. 2). The lower jaw is characterised by great 
strength. It measures half an inch in depth at its median 
diameter, and expands into a broad plate posteriorly with a 
massive condyle for articulation with the liyjwtympanic bone. 
One specimen shows a series of 16 brancliiostegal rays. The 
suborbital bones are large, covering the cheeks. The opercular 
apparatus is largely developed as well as the scapular arch. All 
these parts are plated with a thick layer of lustrous ganoine, 
having a course surface ornament of granules of the same 
substance, irregularly grouped on some of the bones and sparsely 
scattered on others. In other places, and notably on the oj^er- 
cular bones, the surface is smooth, but has an eroded appearance 
caused by very fine tortuous lines traversing the enamel in all 
directions. Tlie pectoral fin has a strong attachment to the 
scapulo-coracoid bones. It is broad and long, measuring 4 inches 
in length. It contains about 20 rays, of whicli the first is very 
massive, the others are .also strong and numerously divided as 
they recede from the base. The dorsal fin measures 3^ inches 
in height, and is situated over the ventral fins. It contains 20 
rays, of which the sixth is the longest. It is preceded by five 
fulcral spines, and has a series of small marginal rays fringing the 
anterior edge of the fin. The ventral and anal fins are small. 
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The caudal fin is large and powerful. The upper lobe has a series 
of massive scales ridging the margin. It contains 18 long rays. 
The lower lobe has 20 rays, and is also invested with a set of 
fulcral rays along the lower margin. It is further strengthened 
by the extension of the body scales over the base in an oblique 
form, giving it a semi-heterocercal appearance. The scales on 
the median portion of the trunk resemble those of the typical 
Lepidoti,heiag trapezoidal on the anterior portion and rhom- 
boidal on the after parts ; but on approaching the insertions of 
the fins and along the abdominal and ventral regions of the 
body, they assume an elongated character, rapidly increasing in 
length and diminishing in width until they acquire the form of 
an elongated rhomb, having the larger diameter three times that 
of the other. This peculiarity is a constant character in the genus 
Exigiiathua. A careful consideration of the foregoing details 
must lead to the conclusion that these forms can not be classified 
with the Lepidoti, nor can they be assigned to the family 
Lepidoidei to which the true Lepidoti belong. If we select a 
typical species of Lepidotus, we have a bulky form with a thick 
head, broad muzzle and restricted gape ; the manducatory 
apparatus being composed either of tritoral teeth, resembling 
those of some of the Pycnodonti, or of stumpy conical teeth 
adapted for feeding upon shells, corals, or perhaps fucoida 
The body is covered with large rhomboidal scales of pretty 
uniform size and closely rivetted together, and the fins are of 
moderate dimensions, not calculated for swift propulsion. The 
fishes described in this and the preceding article are furnished 
with teeth of two forms, like the recent Lepidosieus : the one for 
seizing the other for retaining the slippery prey, with strong 
pectoral fins for turning quickly in pursuit, and a powerful 
tail for rapid propulsion. In all these respects, as well as in the 
arrangement of the dermal armour, they agree with the genus 
Eugnathus rather than with Lepidotua, and consequently I do 
not hesitate to place them in the order Sav/roidei, 



Explanation of Plate 3. 

Fig. I . Heterolepidotus sauroides, reduced one half. 
Fig. 2. Part of the lower jaw, twice the size of nature. 



Ph. de M. Grey Egerton. 
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Decade XIII. Plate IV. 



ISOCOLUM OBAVULATUM. 

[Qentifl ISOCOLUM.* EoERTO!r. (Bub-kingdom Venebratfu Class Ksces. 
Order Qanoidei. Family Sauroidei.?) Body elliptic, STmmetrioal, narrowing fbr^ 
wards and backwards from the dorsal fin. Head small. Dorsal fin single in the 
centre of the back. Ventral fins under the dorsaL Vertebrse ossified. A set of 
interspinons bones not supporting dermal spines in adra&ce of the dorsal fin. Scales 
sub-conrilinear nniformlj granulated over the entire body.] 

* **l<ros, equal ; k&Kw, member. 
Isocolum granulatum^ Sp. Uniga. 

This is another novelty from the rich storehouse of Lyme 
Regis. We are now cognisant of 31 genera, comprising 79 
species of fossil fish, from this locality of the Lias formation. 
Of the former 13 genera have not as yet been found elsewhere, 
and of the latter not more than two or three species have been 
identified as being common to Lyme Begis and any othet 
locality, British or foreign. As the beds of Lias limestone at 
Lyme Regis have been extensively worked for a long series of 
years, and as the shale beds are constantly exposed to the 
eroding action of the sea, we probably are in possession of a 
fair sample of the Faima of the period, more especially since 
clever collectors have always been on the look-out since the days 
of Mary Anning, whose singular skill and perseverance added so 
many new forms to the repertory of fossil life. The numerical 
details given above would lead one at first sight to conclude 
that the theory of restricted habitats, so extensively worked 
out by Professor Agassiz on his recent visit to the river Amazon, 
was applicable to the fishes of L3nQae Regis. Before, however, 
we can come to any such conclusion, we require more precise 
evidence as to the actual beds in which the several forms are 
found. The argument could only then be applied to the area of 
a single bed, as a few inches in vertical section might represent 
in geological time a period sufficient for an entire change in the 
inhabitants of the waters. There is every reason to believe 
[XIII. iv] 13 D 
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without the sliglitest curvature throughout If a line were 
drawn at right angles to it, throtigh the middle of the dorsal 
fin, the fish would be quartered into four equal and symmetrical 
parts. The pectoral fin was about 2j^ inches in length. It con- 
tains 12 rays. The first is peculiarly stout, and the articular facet 
is tliickened out to the diameter of the articulations of the five 
succeeding rays. The rays extend l^ inch before the com- 
mencement of the cross joints, and although fiattened in their 
distal parts show no bifurcations. The dorsal fin consists of IG 
raysy in addition to one or two fulcral rays, carried upon 17 
interspinous bones. The front of the fin is bordered with raylets. 
The fifth i-ay is the longest, but the whole organ is small com- 
pared with the size of the body, in this respect resembling some 
of the Pholidophori, The rays are cross-jointed at a distance 
of 1 inch from the base, but not bifurcate. The ventral fins 
are attached to tolerably strong pelvic bones nearly 1 inch in 
length. The articular facets of these bones are thickened, the 
remainder is straight and flattened The fins were large in 
compaiison with the dorsal and anal fins, measuring 1| inch in 
length, and oontaining at least 12 rays. Unlike the component 
rays of tho other fins these have a few bifurcations in the 
articulated region^ which commence at 1 inch from the base. 
^ The anal fin is placed just half way between the ventral fins 
and the tail. It consists of 10 short rays, articulating with 
10 long and slender interspines, the anterior one of the series 
being 1-^ inch in length. The only portion of the tail preserved 
consists of the bases of 12 rays of the lower lobe. They are 
articulated to the spatulate extremities of the caudal processes, 
and are very stout and cross-jointed. A set of fula*al scales 
bordered the lower margin of the fin. Judging from the cha- 
racters thus displayed, it is fair to presume that the caudal fin 
was of considerable size and power, corresponding in these 
respects more with the Sauroid than with the Lepidoid family 
The scales (PL IV., fig. 2) are of medium size, those on the back, 
belly, and tail, being smaller than the others. Some have the 
upper margin concave, and the lower convex, some have the 
upper and lower angles rounded and some are more elongated 
than others. They are of considerable thickness, not so massive 
as the scales of Lepidotua and Eugnxithua, but more so than the 
scales of PachycorTaus and Caturua. In this respect, as also in 
the mode of attachment to each other, they most resemble the 
dermal characters of Pholidophm^us. They are, however, very 
peculiar in having the surface ornament continued over the 
whole body. This consists of a combination of lines and gra- 
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nules of ganoine eleguitiy disposed in Taiying pattema, no 
two scales being in tliis respect exactly alike. Taking all these 
points into consideration, I have little doubt in conmdering 
Jaoeolum, as a well-founded genus, althougli some uncertainty 
exists as to its family relations, and I shall anxiously look for 
further specimens to set this question at rest 



EXFLAKATIOM or Flate TV. 

E!g. 1. Iiocoliim granalatam, rcdoeed one-tUrd. 
Fig. 3, Scalei magniflcd. 



Ph. db M. Gbbt Eqirton. 
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" History/' writes, " The embryonic form of the highest verte- 
" brata recalls in its earlier stage the first representatives of its 
" type in geological time, and its lowest representative at the 
" present day." Now, although the Palseontologist is deprived 
of the means of tracing any one form of extinct life through all 
the phases of its development from the ovum to the perfect 
being, yet he is able to show, in following the succession of life 
from the earliest to the most recent of the fossiliferous strata, 
how certain embryomic characters have become permanent con- 
ditions by the arrest of development, beyond which no further 
progression is made during the existence of each particular type. 
In the class of fishes there are many remarkable instances of 
the permanence of embryomic structure, and none is more 
striking than the condition of the vertebral column, as r^ards 
segmentation and consolidation. In the embryo of every verte- 
brate animal the central axis is at one i)eriod " a more or less 
" cylindrical fibrous sheath, filled with simple cells con t a i ni ng ^ 
" jelly " called the Chorda dorsalis, or Notodiord. " The cen- 
" trums or bodies of the vertebrsB are developed in and from 
*' the notochord. The bases of the other elements are laid down 
'* in fibrous bands diverging from the notochord, and giving 
" the first indication of the segmental character of the skeleton." * 
These conditions of the vertebral column are represented from 
the earliest fishes of the Devonian period down to the present 
time, as seen in the lepidosiren, the lancelet, and the lamprey. 
In the sturgeons the notochord becomes cartilaginous, and in 
some of the Flagiostomi the segmentation of the column com- 
mences, and, together with the consolidation of the notochord, 
passes through a series of stages, until the complete vertebral 
form is obtained. The Teleostean fishes have the vertebral 
centres completely ossified, although in the embryomic condition 
they are notochordal. The hardening process is more rapid in 
the vertebral spines than in the centra, more especially in the 
neurapophyses ; and Wagner and some continental Ichthyo- 
logists have taken generic characters from the forms of the 
proximal extremities of the vertebral spines in the notochordal 
fishes of the Pycnodont family. On applying this scale of 
development to the successive generations of fishes in the 
several geological periods, we find that in the Devonian strata 
most of the fishes are notochordal, the only exceptions being the 
genus Triatychoptorvs, a fish remarkable for other bony charac- 
ters, especially in the strong ossicles supporting the fins. In 
Dipterus, and some other genera, a certain amount of oonsolida- 

. ♦ Owen's " Anatomy of the Vertebrates," pp. 30-411. 
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Decade XIII. Plate V. 



OSTEORACHIS HACBOCEPHALUS. 

[Genus OSTEORACHIS.* Eoekton. CSub-kingdom Vertebrata. Class Pisce*. 
Order Ganoidei. Family Sauroidei). Head very large ; cranial bones massiTe ; 
teeth numerous, thronging all the bones of the mouth ; pectoral fins very large ; 
ventral fins with strong pelvic bones ; dorsal fin over the yentrals ; yertebnB 
massive, ossified ; scales coarsely ornamented.] 

* 6<r4ov, bone ; pdix^s, spine. 
Osteorachis macrocephalus. Sp. Unica. 

The student of Palaeontology labours under many and great 
disadvantages in pursuing his inqidries, as compared with those 
who are engaged in the examination of recent structures. The 
materials with which he has to deal are necessarily imperfect^ 
owing to the decomposition of the soft parts ; and many of the 
other parts, which may have been enabled to resist decay, have 
become intractable through the substitution of some harder 
material for that of which they originally consisted. The most 
perfect specimens show, for the most part, only the external form 
of the animal, the internal parts being hidden or absent; or 
perhaps the internal hard parts may be preserved without a 
trace of their outward covering. But although these are great 
hindrances to the attainment of a clear knowledge of the struc- 
ture and affinities of extinct forms, a far more serious obstada 
intervenes in the negation of all assistance from the study of the 
embryology and development more especially of the higher 
classes of animal life found in the strata of the earth. Embiyo* 
logy and development are to the Palaeontologist, as regards his 
special study, a sealed book ; and all he can do is to avail 
himself of the light thrown upon his subject by the investiga- 
tions of others as regards these recent forms most nearly allied to 
those he has to deal with. But while he borrows this light from 
his biological fellow-labourer, he is able to reflect some rays of 
knowledge in return, with respect to the general application of 
these subjects to geological time. Professor Agassiz, in his 
charming little volume on '' Methods of Study in Natural 
[xni, v.] 13 E 
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teetl), larger than those of the mandibles. The outer surface of 
the head bones is roughly ornamented with irregular pimpleB 
and blisters of enamel, and the inner plate of those not carrying 
teeth has a shagreen-like appearance. The vertebral column 
contains from 40 to 43 vertebrse, completely ossified, measuring 
half an inch each in diameter. The neurapophyses are pro- 
portionately solid, and are attached to the centres by broad 
ai*ticulations ; indeed, the whole of the vertebral apparatus is of 
unusual strength and size. In accordance with the large dimen- 
sions of the head, we find the pectoral fins greatly developed. 
The fin rays are strong and cylindricaL They measure 1} 
inch in length before they bifurcate. From the bifurcationa 
the rays are frequently subdivided, and closely jointed. The 
ventral fins are composed of about eight rays each. The first is 
flattened, the others are cylindrical. They are simple for 1 indh 
from the pelvic attachment, and thence traversed by numerous 
cross joints. The pelvic bones are strong and spatulate. The 
dorsal fin is placed over the ventrals, the anterior ray being 
slightly behind the proximate end of those fins. It is carried on. 
a set of long and strong intemeural spines, but the fin itself is of 
moderate size. It has no fulcral or marginal rays, and contains 
but few fin rays, arranged at rather distant intervals. The anal 
fin is near the tail. It contains se\ren or eight rays. The 
dermal covering is in conformity with the other characters of 
the fish, being of great solidity. The scales are large and 
thick, oblong in form, with the posterior edges slightly rounded. 
They are firmly socketted together by means of a strong pia 
fitted into a deep notch in the adjoining scale. The overlap is 
considerable, giving additional strength to the coat of maiL The 
layer of ganoine on the surface of its scales is dense and lustrous, 
and is ornamented with blistei*s or tubercules, coarse and nume- 
rous on the anterior scales, but smaller and more distinct near 
the tail. In one of the specimens a few scales are seen, between 
the nape and the dorsal fin, having fine strise on the surface, 
terminating in a slightly dentate margin. These characters are 
not discernible on the other specimen ; they may be due to age, 
as they occur in the larger specimen. As the two specimens 
agree in all other respects, I am loath to consider them of specific 
significance. This genus belongs to the Sauroid family of the 
order Ganoidei. 



Explanation of Plate V. 
Fig. 1. Osteorachifl maerocephaliis, reduced one-third. 

Ph. de M. Obey Egebtok. 
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Decade XIII. Plate VI. 



PLATTSIAGUH SCLEBOOEPHALUH. 

[Genus FLATYSIAGUM. Eoebton. (Sub-kiiigdom Vertebrata. Class Pisces. 
Order Ganoidei. Family Sauroidei.) Head large ; bodj tapering ; maxilla ex - 
panding posteriorly into a broad vertical plate ; dentary portion curred upwards ; 
mandible with a broad coronoid process ; large liannary teeth ou both jaws with 
numerous smaller teeth in the interspaces, and investing the whole interior of the 
mouth ; head bones rough ; pectoral fins large, the firont rays covered with spi- 
cula; ; ventral fins very remote ; scales small and thick with striae and granules on 
the surface.] 

'*' irXoerirr/ broad ; <rMcyu>y, the cheek. 
Platysiagum sclerocephaluniy Sp. Unica. 

The rich cabinet of fossil fishes, collected by Miss Philpot from 
the Lias of Lyme Begis, contained a single specimen of a fish 
refen*ed to the genus Ev/gnaHiuSy which was named by Pro- 
fessor Agassiz Eugnathiia polyodon* Subsequently he found 
in the collection of Lord EnniskiUen two fii^gments of jaws 
which he doubtfully assigned to the same species. He was, 
however, by no means satisfied to leave the matter in doubt, 
for in the last letter I received from him before he left England 
in I84O9 he says "Les m^hoires d'Eugnathus polyodon sont 
" elles justes ? " For nearly 30 years that question has remained 
unanswered. A few specimens have been found from time to 
time clearly belonging to the same species, which have been 
carefully stored by Lord EnniskiUen and myselfi but none suffi- 
ciently good to solve the enigma. So lately as last year, I was 
inclined to think that they might have belonged to the new 
genus Oateorachis, to which they had a closer resemblance than 
to the genus Eugnatlncs ; but more recently two specimens have 
been found linking together the scattered fragments wo had 
previously obtained, and exhibiting all the principal features of 
this remarkable fish. The evidence thus fortunately brought to 
light proves that this fish cannot be classified with 'Eugnathus 
or any other known genus, although its affinities are with the 

♦ " Foissons Fossilcs," torn. ii. 2, feuilleton 104, tab. 58a, fig. 2. 
[XIU. vi.] 13 F 
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whole dermal sorfaoe. All the scales are mai'ked with radiating 
lines on the exposed part, terminating in a pectinate border at 
the free extremity. 

The foregoing details show that in every respect this must 
have been a predaceous fish, furnished with every requisite 
structure for speed and rapine ; a most formidable enemy to the 
shoals of Pholidophoriy and other small fish which abounded in 
the Liassic sea. 



Explanation of Plate VI. 

Fig. 1. Platysiagam sclerocephal urn/ size of nature. 

Fig. 2. Head of ditto. 

Fig. 3. Portion of jawft, the size of nature. 

Fig. 4. Conical teeth, magnified. 



Ph. de M. Grey Egerton. 
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Decade XIII. Plate VII. 



PALiEOSPIKAX PBISCnS. 

[Genoa PALffiOSPINAX. Eobrton. (Sub-kingdom Vertcbrata. Claw Pisces. 
Order Placoidei Family Spinadds.) Body elongated ; vertebrw very numerous ; 
two dorsal fins each bearing a spine ; oral aperture inferior ; maxillnry teeth multi- 
cuspid, longitudinally ridged ; mandibular teeth tricuspid, smooth ; skin coarsely 
grannlated.] 

PaliBospinax priscus. Sp. Unica. 
Synonomt. Thyellina prisca, Agassiz. 

The generic title ThyelHna was given by the late Count 
Miinster to a specimen of a small squale found in the chalk 
formation of Baumberg near Miinster. He did not publish it, 
but submitted it to the consideration of Professor Agassiz, then 
engaged upon his great work on Fossil Ichthyology, who sanc- 
tioned the name and assigned the genus to the family of the 
Scylliddce, About the same time Professor Agassiz discovered, 
in the collection of Miss Philpot, a chain of vertebrie from the 
Lias of Lyme Regis which so far resembled the vertebral column 
of ThyeUvna angusta, Miinster, that in the absence of more 
characteristic specimens he included it in the same genus^ with 
the specific name Thyellina prisca. He guarded himself by say- 
ing, that seeing no traces of fins he could not pronounce a definite 
opinion as to the true afiinities of this fish, which might possibly 
prove to be the type of a new genus.* Many years elapsed 
before any other evidence was obtained as to the true characters 
of this rare fish. At last Lord Enniskillen acquired a specimen 
showing the head and the anterior portion of the vertebral 
column (PI. VII., fig. 1), and this disclosed the fact that the 
first dorsal fin carried a spine somewhat similar to that of the 
recent Spi/nacidce. Two other specimens were discovered shortly 
afterwards, which proved that the second dorsal fin also bore a 
spine. It became evident, therefore, that the Lias species could 
not belong to the genus Thyellina which has no dorsal spines, 
nor to the family Scylliadce, but ought to be removed to the 
family ^pmaddcB^ and form, as Professor Agassiz foreHhadowed^ 

* '< FoiBsons Fosfiles," tom. iii., feuilL 879, tab. 89, figs. 1, S. 
[XTIT. vii,] 18 O 
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the type of a new genus, more nearly allied to the genus Acan- 
thiua than to any other form recent or fossil 

Description, — The specimen (PL VII., fig. 1), which afforded 
the clue to the true chajracter of this fish, measures 5^ inches in 
length. From the anterior margin of the upper jaw to the 
articulation of the first vertebrsB, with the occiput, is l-^ inch, 
and to the insertion of the first dorsal spine nearly 4 inches. 
The vertebral column is broken 1^ inch behind the dorsal 
spine. It contains 24 vertebr»| of which the fourteenth and 
fifteenth subtend the spine. A second specimen has 85 vertebrse, 
but is imperfect at both ends. It shows one spine which from 
its position in the column must be the second dorsal^ there being 
40 vertebrse in advance of it. Another specimen, imperfect at 
both ends, has 36 vertebree, and a spine which must also be a 
second dorsal, as there are 29 vertebrae in advance of it. With 
this specimen was found another spine, said to have belonged to 
it when first found, which, if this be true, will be the first dorsal 
of the same individual (PI. VII., figs. 3-3a). The lower jaw is 
well shown upon another specimen (PI. VII., fig. 2), most pro- 
bably belonging to the same species. All these remains are 
derived fi:om fish of about the same size, and that (judgiog from 
the properties of the vertebrse) about one-third smaller than the 
average size of the recent Spiiiax acantkias. The anterior 
contour of the upper jaw, as seen fi:om below, is semicircular ; 
the extremities of the semicircle are thence extended backwards, 
slightly diverging and sweeping outwards as they approach the 
articular processea The dentigerous portion is 1^ inch in length, 
the total length {torn the symphysis to the condyle being 
2^ inches. The breadth of the palate is ^ inch in front and 

1 inch at the base. The teeth have a median acuminate cusp, 
flanked on either side the base with one or more small cusps 
(PL VIL, figs. 4, 6, 6). They are slightly recurved, and are orna- 
mented with delicate raised lines extending upwards from the base, 
very much resembling the teeth of some small Ilybodus, They 
vary in form according to position, the anterior teeth being more 
elongated than the lateral ones. The posterior part of the upper 
jaw cartilage is \ inch in breadth, and the condyle is thick and 
rounded for the attachment of the mandibular cartilages. The 
lower jaws, as seen in another specimen (PL VIL, fig. 2), measure 

2 inches in length, and \ inch in depth at the greatest diameter. 
The teeth differ from those in the upper jaw by the principal 
cusp being more slender and the lateral cusps and ornamentation 
nearly obsolete (PL VIL, figs. 7, 7a, 8). The vertebrae seem to 
have been very numerous. In the specimen figured by Agassiz, 
there are 98, and the anterior part of the column is wanting. In 
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one of Lord Enniskillen's specimensy imperfect at both ends, there 
are 85. The total number when complete must have been con- 
siderably greater than in the column of Spinax acanthias, which 
oontains 108 to the extreme point of the caudal fin. The 
characters of the vertebne have already been described and figured 
in the '' Poissons Fossilea" The position of the first dorsal spine 
was nearer the head then in the recent form. In the latter it is 
situated over the twenty-fourth and twenty-fifth vertebne, and 
in the former over the fourteenth and fifteenth. The place of 
the second dorsal spine cannot be ascertained, as no specimen 
has yet been found having the two dorsal spines in situ. In the 
recent Spinax it is over the fifly-eighth vertebra. As to the 
characters of the spine, the posterior one appears to have been 
the longest, but little difiference is perceptible in the form and 
proportions of the two. The exposed part resembles the corre- 
sponding portion of the spine of Spinax acanthiaa, in being 
marked with lines of growth, and in the absence of a quiUet on 
the anterior margin ; the base however, or that portion enveloped 
by the membrane, differs remarkably, in being deeply striated 
lon^tudinally and beset with small tubercles, very much i-e* 
sembling in this respect a dorsal spine of a small Asteiucanthua. 
It will be readily seen from the forgoing desciiption that those 
remains, although apparently belonging to a member of the family 
SpmacidcB, differ nevertheless from the genera Accinthias and 
Spinax in many particulars, notably in the characters of the teeth 
and the position of the first dorsal fin. I have therefore elected 
a generic name denoting the affinities of the genus, and have 
retained the specific appellation given by Professor Agassiz. 

The specimens which have furnished the materials for the 
foregoing description were all found in the Lias at Lyme Regis, 
and are the property of the Earl of Enniskillen. I have a chain 
of vertebrae and some scattered teeth from the Lias of Wiirtem- 
berg, which much resemble those of Palccosjnnax, but the 
materials are too imperfect to justify such a classification. 



Explanation of Plate VII. 

Fig. 1. FalsGospmaz priscus, size of nature. 

Fig. 2. Head of ditto ditto. 

Fig. 3. Ist dorsal spine. 

Fig. 8a. The same magnified 

Fig. 4. Tooth of npper jaw, outnide view, magnified. 

Fig. 5. Posterior tooth of upper jaw magnified. 

Fig. 6. Front tooth of upper jaw, outside view, magnified. 

Fig. 7. Tooth of lower jaw, outside view, magnified. 

Fig. 7a. Same tooth, inside view, magnified. 

Fig. 8. Posterior tooth, lower jaw, magnified. 

Ph. de M. Grey Egerton. 
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Decade XIII. Plate VIIL 



SEMIOVOTUS MAVSELII. 

[Genus SEMIONOTUS. Agabsub. (Sab-kmgdom Vertebrata. Class Pisees. 
Order Goniolepidoti. Family Lepidostei. Sab-£ami]y Lepidostei homocerci.) Body 
short and deep, intermediate between Dapedius and Lepidoius ; scales rhombiform, 
thickly covered with ganoine. teeth in several rows; doffnl fin extending from 
the middle of the body to a point above the anal fin ; caudal fin large, the upper 
lobe bearing ridge scales : homocerque. All the fins famished with fulcral rays.] 

Semiotiotus Manselii^ Sp. Nov. 

Although the .subject of this memoir is represented by a very 
imperfect specimen, I have nevertheless selected it for a pla(>e 
in this decade in consideration of the extreme rarity of remains 
of fossil fishes in the Kimmeridge clay as developed in this 
country. TJie only species described by Agaaaiz firom our Eng- 
lish strata of this age are, AateivxxLifiOius omatkavifnus, Stro- 
phodua reticiilcUus (the latter being in all probability the dental 
apparatus of the foimer), Hybodua acutua and leptodua (two 
small Ichthyodorulites), Chimcura {Ichyodus) Egertoni, and 
Sphcerodua gigaa, the last named being the only representative 
of the Ganoid order. 

In the period that has elapsed since the publication of the 
'' Poissons Fossiles/' only two species have been added to the list : 
one a Cselacanth {Macropoma aubatriolcUum), alluded to by 
myself in the Tenth Decade, page 19, note, and subsequently 
described and figured by Professor Huxley, in the TweKth 
Decade, page 39, Plates IX., X., from the Kimmeridge clay of 
Cottenham; the other, a Pycnodont, Qyrod/ua coccodei^ma, 
from the Kimmeridge clay of Kimmeridge, described by myself 
in the twenty-fifth volume of the Quarterly Journal of the 
Geological Society of London, page 383. It appears lience that 
the knowledge we possess of the Ichthyic fauna of our Kimmeridge 
zone is restricted to four, or at most five, Placoid, two Pycno- 
dont, and one Cselacanthoid species. In this paucity of evidence 
the discovery of a member of the Lepidoid family is a step in 
[XIII, viii.] 13 H 
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advance, and consequently of greater interest to PalsBontologists 
than better preserved specimens from richer deposits. 

The genus Semionotus was established by Agassiz for the 
reception of some forms of fossil fishes intermediate between the 
genera Dapedvus and Lqndotvs, differing from the former in 
the fusiform outline of the body, from the latter in having a 
prolonged dorsal fin, and from both in the dentition. The type 
species is Semionotus leptooephalvs, from the Lias of Boll, in 
Wiirtemberg. Ten other species have been described from 
various localities, but all pi'obably from the Lias formation, the 
sole British representative being Seniionotxia rhowhifer from the 
lias of Lyme Regis, and even this has more affinity with the 
genus Heteivlepidotns than with Semionottis. 

Description. — The only specimens I am acquainted with of 
this fis)i were purchased at Wareham many years ago by Lord 
Enniskillen and myself. They were said to have been found in 
the Kimmeridge clay beds of the Isle of Purbeck. The fragments 
had all the ap])earance of having belonged to the same specimen, 
and by a little careful adjustment produced the result figured 
in the accompanying plate. No. 8. The only liberty taken with 
the original is the reversal of the tail in the drawing, the portion 
of the matrix containing it having belonged to the counterpart 
of the remainder. The head and all the anterior jmrts, as far as 
the commencement of the dorsal and ventral fins, are wanting. 
The length of what remains is 1 foot, exclusive of the caudal fin. 
The depth from the anterior ray of the dorsal fin to that of the 
ventral fin is 6^ inches. The dorsal fin commences slightly in 
advance of the insertion of the ventral fin, and extends beyond 
the anal fin. It measures 4 inches in length. The constituent 
rays are over 30 in number, exclusive of the fulcral rays. The 
length of the rays is not seen, but judging from the strength of 
the anterior rays, and from the analogy of other species of the 
genus, it must have been considerable. These rays ai*e single 
for 1 inch of the extent, at which point the cross-joints com- 
mence, and are very numerous. The fulcral scales in front of 
the fin are strong and progressive in length as they ascend the 
base of the fin. There is also a neat border of marginal scales 
in this and all the other fins. The ventral fins contain but few 
I'ays, but those are of considerable length. The fins are of 
medium size. The anal fin contains 12 rays, and has a marginal 
enrichment corresponding to that on the other fins. The lower 
lobe of the caudal fin is absent. The upper lobe is 4 inches in 
length, the extremity being imperfect. It contains 14 rays, 
having frequent cross-joints and fimbriated extremities. The 
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upper edge is famished with a series of strong imbricated ridge 
scales, and this feature, combined with a scaly projection at the 
base of the fin, gives a semi-heterocerque character to the tail. 
It is, however, truly homocerque. The scales are smooth and 
rhomboidal ; nearly equilateral on the anterior parts of the trunk, 
but becoming more elongated in the after part. The free edges 
are distinctly serrated over a considerable portion of the trunk, 
but become less so behind the dorsal fin. The dorso-ventral 
series, commencing at the insertion of the dorsal fin, contains 
30 scales. All the scales have a thick exterior layer of lustrous 
ganoine. 

This is the largest species of the genus yet described ; when 
])eifect it probably measured 22 inches from the snout to the 
extremity of the tail. I have named this species after Mr. Han- 
sel, of LoDgthorns, near Blandford, who has devoted much atten- 
tion to the fossils of the Kimmeridge clay of his neighbourhood, 
and to whose liberality the Jermyn Street Museum is indebted 
for many interesting sj^ecimens. 



Explanation of Plate VIII. 
Scraionotos Manselii, reduced one-balfl 

Ph. de M. Obey Eqebton. 
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Decade XIII. Plate IX. 



DBSPAISPHOBUS GAIALIOULATUS. 

enus DREPAKEPHORUS. Eobrton. (8/>fv(b^, a sickle ;^fM», to bear), 
kingdom Vertebrata. Class Pisces. Order Placoidei. Family Cestraciontide.) 
of two forms ; the anterior rows caspid, the lateral rows tritoral ; two 
I spines, — Ist, smooth and sickle-shaped, recurved; 2iid, slightly recurved, 
IT than the first 

XONTMS. Spinax majors Agassiz, ** PoissoiiB Fossilesy" torn, iii., 
leton 62, tab. 10^, figs. 8-14. Cesiracion canaliculaius, Egehton. 
>x, ** Fossils of Sussex," page 365, PI. XXXII., figs. BSa. 

J the "Fossils of the South Downs," published in 1822, 
Mantell gives representations in PI. XXXIII., figs, fi, 6, 
wo spines found in the Upper Chalk, near Lewes, which 
lescribes as follows in the text, page 229 : " The specimen 
ilineated in fig. 5 is evidently the defence of a fish, and so 
rikingly resembles the spine fixed between the eyes of certain 
eeies of BaJistes that there can be no hesitation in con- 
iering it as belonging to a fish of that genus. It is of a 
irk chocolate colour, and possesses a fine polish. Several 
^rtebrse are imbedded in the chalk near its base. Fig. 6 is 
sarly allied to the preceding, but in all probability is referable 

a diflferent species of the same genus." When Professor 
ssiz examined those specimens in Dr. Mantell's collection, 
ecognised the affinity they have to the Plagiostomous fishes, 
notably to the Spinaddce of the recent seas, and considered 
(1 as probably the spines of the anterior and posterior dorsal 
of the same species which he named Spi/nax major. The 
3 specimens were again figured in the " Poissons Fossiles," 
10^ figs. 11-14. When the late Mr. Dixon was engaged 
le preparation of his work on the " Geology and Fossils of 
le Tertiary and Cretaceous Formations of Sussex/' I assisted 

in the descriptions of the fossil fishes, and amongst others 
scribed a specimen belonging to the late Marquis of North- 
ton, containing some scattered teeth so much resembling 
e of the Cestradon Philippi of the recent fauna, that, in the 

[xiii. ix.] 13 I 
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absence of more decisive evidence, I assigned them to that genus, 
with the specific name of 0. canaluulatvs, in relation to the 
most striking feature in which they differed from those of tlie 
recent Cestradon (PL IX., figa 8-4).* Some time after the 
publication of Mr. Dixon's work, I found in the collection of 
Mr. Henry Catt (now Willett), of Brighton, a s})ecimen which 
to my great surprise proved that Spinax major, of Agassiz, and 
Cestraoion canalicuUUus mihi, were one and the same species 
(PI. IX., fig. 1). I gave a short note of this discovery in the 
Proceedings of the Geological Society for 1853, page 281 • About 
the same time I saw in the collection of Mr.jCharles Potter, of 
Lewes (now of Liverjyool), a fine head of the same species, and 
two very perfect spines said to have belonged to the same 
individual. More recently Mr. Capron, of Guildford, has kindly 
placed at my dispostvl for description a vertebral column having 
tlie two spines in situ (PI. IX., fig. 2), and a head of the same 
species, but not derived (I believe) from the same individual 
Through the kind intervention of Mr. Willett, the custodians of 
the Brighton Museum (to which institution Mr. Willett had pre- 
sented his valuable collection) have generously allowed me the 
use of their specimen for the illustration of this article. As 
this is the only specimen hitherto found having the head and 
spines unequivocally connected, I proceed to describe it, in the 
first instance, as the clue to the other specimens enumerated 
above. When I first saw it the head was overlaid by the 
tail of a large Macropoma lying nearly at right angles to the 
Spinax and concealing the greater part of the lower jaws. 
This incumbrance has been most dexterously dissected away by 
Mr. Willett, and the sjiecimen thereby very much improved. 
The hinder part of the body from the second dorsal spine is 
wanting in this specimen, and also in Mr. Copron's. The 
parts preserved measure 15 inches from the muzzle to the 
posterior edge of the second dorsal spine. From the nose to the 
anterior edge of the first dorsal spine it measures 9^ inches, and 
from the latter point to the anterior edge of the second dorsal 
spine is 5 inches. The position of the head is such that the 
upper surface of the cranial box is concealed by the matrix. 
The interior of the mouth is displayed and the rami of the 
lower jaw ; the length from the front of the maxilla to the hinder 
extremity of the mandible is 3 inches. The anterior portion of 
the vertebral column was concealed by the matrix, but through 
the careful dissection of Mr. Davis, of the British Museum, 24 
vertebne are displayed in advance of the first dorssd fin spine. 
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In the recent Cestracion PhiUppi there are only 14 vertebree 
between the skull and the first dorsal spine (a like number 
occurs in PaloBoapmax), and in AcoTUhiaa 24 From the first to 
the second dorsal spine there are 24 vertebrae in the fossil^ while 
there are 32 in the recent Cestradon^ and 34 in Accmthiaa. 
There is a remarkable diminution in the size of the vertebral 
centres midway between the first and second dorsal spines, where 
they rather abruptly decrease from three to two lines in length, 
with a corresponding decrease in diameter, defining the com- 
mencement of the series of caudal vertebrae. A similar structm*e 
obtains in the recent AccmthiaSf but at a more distant point, 
namely, two-thirds of the space between the first and second 
dorsal spines. The first dorsal spine measures 3 inches in length, 
of which the base or insertion occupies 1-^ inch. The form of 
the spine is falcate. The exserted portion has a smooth external 
covering, faintly marked by longitudinal and transverse lines. 
It has no quillet on the front, but a deep groove the entire 
length of the back The lower extremity measures half an inch 
in antero-posterior diameter. The second dorsal spine in Mr. 
Potter s specimen measures 2^ inches in length. It is straighter 
and narrower than the first dorsal, but in other respects resem- 
bles it. It is presimiable that both these spines supported finef, 
and some traces of shagreen are seen in the specimens in the 
vicinity of the spines, but no evidence remains of the sisse and 
shape of these appendages, further than that they embraced 
much less of the spines than in any of the recent spine-bearing 
Placoids. 

The form of the head is rather broader and less prognathic 
than in Cestradon, The lower jaw in the Brighton specimen 
measures 2 inches in length by | inch in depth at its greatest 
diameter. Mr. Potter's specimen belonged to a larger individual, 
the corresponding dimensions being 3^ inches and 1^. The 
upper jaw is slightly longer, but not so deep. The teeth were 
of two distinct types, as in the recent Cestradon, the anterior 
series being prehensile (PI. IX., fig. 6), the posterior tritoral 
(PI. IX., %. 6). The former are cuspidate, some having a 
principal and two lateral cusps, others being unicuspid. This 
difference probably arises from age and use. The arrangement 
of the posterior or molar teeth is in parallel oblique ranks. In 
the recent fish the centre rank is composed of larger teeth than 
the 'preceding and succeeding rows, but in the fossil form (as 
seen in Lord Northampton's specimen (PL IV., fig. 3)j there 
are two sets of large teeth, with a row of smaller teeth between 
the succeedingirows decreasing in sifle forwards and backwards 
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as in Cestracicm. The form of the teeth more nearly resembles 
that of some of the Acrodi^ while in the recent Oedradon it is 
more like that of Strophodiis (PI. IX., fig. 1). In comparison 
with the recent teeth the fossil teeth are longer ud narrower, 
the sorfSaoe is more deeply sculptured, and the umbo more ele- 
vated. A c^itral ridge traverses each tooth, rising to an apex 
near the middle, and from this ridge parallel grooves interspersed 
with pits extend downwards to the base of the iootii, the decli- 
vity of the inner side being more abrupt than the other. On 
comparing these teeth with the forms of fossil acrodont fishes, 
they have the greatest resemblance to those of Lophodus Keupe- 
rmu8 found in the Keuper beds of Worcestershire. A very 
peculiar character is found on the under sur&ce of these teeth, to 
which I directed attention in the work of the late Mr. Dixon on 
the ^ Qeology and Fossils of Sussex," and which suggested the 
specific name I then adopted. The base of each tooth is tra- 
versed by a large tube, which, when the teeth are in juxta-posi- 
tion, forms a continuous canal through the whole of each series 
(PL IX., fig. 4). The margin of one aperture in each tooth ifi 
produced and corresponds to a depression on the adjoining tooth, 
a mechanism very similar to that found in the articulations of 
the scales in some of the ganoid fishes. In the recent Cestradoii 
the teeth are perforated by several canals, irregular both in size 
and position (PI. IX., fig. 7), traversing the basal portion at 
right angles to the longer diameter of the tooth. Taking into 
consideration the structural divergencies of this extinct fish from 
the recent Acanthias and Cestradon, I feel justified in proposing* 
for it a new generic term, expressing the singular form of the 
dorsal spine. This fish probably attained a large size, judging 
from the specimen figured in "Poissons Fossiles," voL iii. 
tab. 106, figs. 12-13. 



Explanation of Plate IX. 



¥\g, 1. Drepanephonu canalicolatas, size of nature. Brighton MoBenm. 

Fig. 2. Ditto ditto. Mr. Capron. 

Fig. 3, 4. Ditto ditto. Lord Northampton. 

Fig. 5. Front teeth magnified. 

Fig. 6. Tritorial teeth, magnified. 

Fig. 7. Tritor of Cestracion Fhib'ppi, magnified. 

Ph. de M. Obey Eoerton. 
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Decade XIII. Plate X. 



HOLOPHAQUS GULO. 

The specimen in the Masetlm of Practical Geology, upon 
which the genus Holophagibs was founded (Decade XII., p. 26, 
PL VI.), lacks the head and the pectoral fins ; but, by the 
kindness of the Earl of Enniskillen I am enabled to supply this 
deficiency, and to figure the very fine, and almost entire, example 
of the genus represented in PI. X., of one-half the size of nature.* 

The parts of the body which can be compared show the entire 
concordance of this specimen with the type. 

In addition, the characteristically ossified air-bladder is well 
displayed, a few short ribs lying above its posterior third. 

Between the. ventml and the anal fins there lies a strong 
forked bone, which seems to have supported the anal fin. In its 
general form, and in the configuration of its constituent bones, 
so far as they admit of comparison, the skull is extremely like 
that of Macropoma, and, as in the latter fish, the ornamentation 
consists of dots of enamel. Indeed, it is hard to say by wliat 
character, except the greater extent to which the dorsal fin rays 
are articulated, Holoplutgua is distinguishable from Macropoma. 

As the figure shows, there is an appearance as if ossified 
vertebral centra were developed in the most anterior part of the 
spinal column. What the elevations thus represented really 
are, it is not easy to say, but comparison with the thickness of 
the notochord will show that they are not nearly large enough 
for true centra. 

The specimen figured could not, when entire, have been less 
than 30 inches long. The head, from the occiput to the snout, 
measured about 7 inches. It was obtained from the Lias of 
Lyme Regis. 

T. H. Huxley. 



* As the drawing has not been rerereed, it is the right side of the fish which is 
depicted. 
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